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Akt.  I. — The  Theory  of  Temporary  Stars, 

By  E.  F.  J.  LOVE,  M.A.,  F.R.A.S. 
[Eead  13th  March,  1902.] 

1. — Introductory. 

The  two  rival  theories  concerning  the  origin  of  temporary 
stars — or  Novae — respectively  ascribe  their  phenomena  to  col- 
lision and  to  eruption.  Till  within  the  last  three  years  the 
collision  theory  was  preferred  by  astrophysicists,  a  large  majority 
of  them  deeming  the  spectroscopic  evidence  conclusive  in  its 
favour ;  but  the  publication  by  Wilsing^  of  his  famous  memoirs 
"  On  the  interpretation  of  the  typical  spectrum  of  new  stars,"  and 
"  On  the  ejBfect  of  pressure  upon  the  wavelength  of  the  lines  in 
the  hydrogen  spectrum,"  put  a  new  face  on  the  matter  by 
showing  that  the  emission  from  the  star  of  gases  under  pressure 
was  competent  to  account  for  the  spectroscopic  phenomena.  Of 
special  importance  was  his  experimental  proof  of  the  fact  that 
the  dark  lines  must,  on  this  hypothesis,  always  be  more  refran- 
gible than  the  corresponding  bright  ones,  since  this  fact  was  one 
of  the  principal  difficulties  in  the  way  of  the  collision  theory,  or 
for  that  matter  of  any  reasonable  mechanical  explanation  of  the 
typical  spectrum,  a  difficulty  emphasized  of  recent  years  by  Mrs. 
Fleming's  discovery  of  a  considerable  number  of  novae  on  the 
Draper  memorial  photographs.^ 

Such  was  the  state  of  the  question  when  Nova  Persei  made  it& 
appearance  on  21st  February,  1901.  Owing  partly  to  its  great 
brilliancy — even  in  the  latest  stages  discussed  here  it  was  still 
very  little  below  the  6th  magnitude — partly  to  the  improvement 
in  photographic  processes,  the  transformations  of  this  star  have 
been  studied  with  a  degree  of  closeness,  accuracy  and  continuity 
never  approached  in  the  case  of  other  novae.  Naturally  each 
investigator  attempts  to  explain  his   results   in   terms   of   the 


1  Ap.  J.,  X.,  pp.  113,  209. 

2  See  Pickering  (Ap.  J.,  xiii.,  p.  173)  for  a  list  of  these. 
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theory  which  he  favours  most ;  my  object,  therefore,  in  writing 
this  paper  is  to  discuss  the  work  done  on  the  star  at  different 
observatories  during  last  year,  in  order  to  see  what  light  it 
throws,  taken  as  a  whole,  on  the  claims  of  the  rival  theories. 


2.— Early  History  of  the  Outbreak. 

Nova  Per  set  was  the  first  of  the  temporaries  to  have  its 
spectrum  examined  before  and  during,  as  well  as  after,  its  epoch 
of  maximum  luminosity.  Discovered  by  Anderson  on  21st  Feb- 
ruary, its  spectrum  was  photographed  by  Pickering^  at  Harvard 
on  the  22nd  ;  by  VogeP  at  Potsdam,  as  well  as  at  Harvard  on  the 
23rd — the  night  of  the  maximum,  when  the  star  for  a  short  time 
held  the  proud  pre-eminence  of  "  the  brightest  star  in  the  north- 
ern heavens" — and  at  the  Lick*  and  Yerkes*  observatories,  as 
well  as  at  Harvard  on  the  24th  ;  all  other  photographs  known  to 
me  are  of  later  date. 

These  earliest  photographs  prove  that  on  22nd  February  the 
spectrum  was  that  characteristic  of  the  "  Orion  group  "  of  stars ; 
it  showed  a  continuous  spectrum  crossed  by  a  comparatively 
small  number  of  fine  dark  lines,  practically  undisplaced  from 
their  normal  positions,  among  which  those  of  hydrogen  and  the 
magnesium  line  A.4481  were  decidedly  the  most  prominent ; 
Pickering  records  these  as  "bright  on  the  less  refrangible  edge;" 
there  was  no  sign  of  the  typical  spectrum.  One  the  next 
night  Pickering  found  K  present ;  otherwise  the  spectrum  was 
"apparently  unaltered,"  but  the  star  was  obscured  by  clouds, 
and  the  photograph  faint.  On  the  same  night,  however — and, 
judging  from  the  difference  in  longitude  of  the  two  observatories, 
some  time  previous  to  Pickering's  photograph — Vogel  obtained 
two  plates,  showing  a  bright  continuous  spectrum,  crossed  by 
broad  hazy  hydrogen  absorptions,'^  and  by  a  number  of  fine 
dark  lines,  H  and  K  being  conspicuous  among  the  latter,  but  he 


1  Ap.  J.,  xiii.,  pp.  170,  232. 

2  Ap.  J.,  xiii.,  p.  217. 
8  Ap.  J.,  xiv.,  p.  269. 
4  Ap.  J.,  xiii.,  p.  238. 

s  Possibly  the  cloudy  weather  prevented  these  from  showing  on  Pickering^s  second 
plate. 
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found  no  trace  of  bright  lines  or  bands  on  his  plates  ;  the  broad 
hazy  absorptions  were  displaced  towards  the  violet  by  an  amount 
corresponding  to  a  velocity  of  700  kilometers  per  second  towards 
the  sun.  By  the  24th  the  typical  nova  spectrum  was  fully  estab- 
lished. It  differed  slightly  from  that  of  Nova  Aurigae,  showing 
the  bright  bands  much  broader,  and  the  dark  ones  less  dark 
relatively  to  their  surroundings,  than  they  appeared  in  the 
spectrum  of  the  earlier  star.^  These  bSinds,  in  addition  to  the 
lines  of  hydrogen,  included  the  "enhanced  lines  "  of  iron,  calcium 
and  magnesium,  and  (possibly)  Dgj  H  and  K  showed  both  as 
bands  and  as  fine  lines. 


3.— Bearing  of  the  Earliest  Observations  on  Theory. 

This  may  be  summed  up  as  follows : — 

1.  The  star,  when  near  the  maximum,  was  certainly  exceed- 
ingly hot.  The  coincidence  of  the  first  spectrum  with  that  of 
the  Orion  stars  establishes  this  fact,  which  is  even  better 
attested  by  its  great  extension  into  the  ultraviolet  and 
the  high  relative  intensity  of  that  portion.  The  presence  of 
"enhanced  line  "  absorptions  proves  the  same  thing. 

2.  The  change  to  a  typical  nova  spectrum,  though  rapid,  was 
gradual.  Pickering,  on  the  basis  of  his  own  photographs, 
regards  it  as  "  very  sudden  "  ;  but  the  coincident  work  of  Vogel 
shows  that  the  dark  bands  made  their  appearance  before  the 
bright  ones,  and  that  at  first  they  were  feeble ;  consequently  the 
setting  up  of  the  typical  spectrum  seems  to  have  had  nothing 
catastrophic  about  it. 

3.  Pickering*  calls  attention  to  a  possible  experimentum  cruets 
for  deciding  between  the  rival  theories.  He  points  out  that,  on 
the  collision  hypothesis,  the  maximum  separation  of  the  bright 
and  dark  bands  should  occur  at  the  epoch  of  maximum  bright- 
ness, and  considers  that  the  comparison  of  his  second  and  third 
photographs  shows  that  the  separation  had  increased  between 
23rd  and  24th  February — i,e,,  after  the  maximum  was  passed — 
and  consequently  the  collision  hypothesis  cannot  be  true. 


1  Pickering  (Ap.  J.,  xiii.,  Plate  iv.)  reproduces  the  spectra  of  the  two  stars. 

2  Ap.  J.,  xiiL,  p.  277. 
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Of  course  his  argument  falls  to  the  ground  if,  on  the  night  of 
23rd  February,  the  bright  bands  were  absent  from  the  spectrum. 
It  seems  to  me  that  the  presence  of  the  bright  edges  of  the  fine 
absorptions,  recorded  by  Pickering,  may  be  regarded  as  doubtful, 
seeing  that  Yogel  got  no  trace  of  them  on  plates  taken  under 
better  atmospheric  conditions ;  the  latter  observer,  indeed,  is  of 
opinion  that  a  large  part  of  the  bright  light  of  the  continuous 
spectrum  of  that  night  was  due  to  very  dense  hydrogen.  If 
this  be  the  case,  these  observations,  taken  alone,  do  not 
furnish  the  experimentum  cruets,  which  will  have  to  be  discussed 
— if  at  all — on  the  basis  of  evidence  furnished  by  the  later 
observations. 


4.— Second  Stage  of  the  Star's  History. 

While  the  typical  spectrum  was  predominant,  a  number  of 
photographs  of  the  spectrum  were  taken  at  the  Lick^  and  by 
Lockyer  at  South  Kensington,^  which  demonstrate  the  important 
fact  that  the  wavelengths  of  the  bright  hydrogen  lines  increased 
progressively  in  value  for  a  time,  while  the  wavelengths  of 
the  dark  lines — which  were  much  shortened — remained  nearly 
stationary  in  magnitude.  As  Lockyer  gives  no  measures,  but 
merely  records  the  fact  that  a  change  did  occur,  I  have  put 
together  the  scattered  measures  of  the  Lick  observers  in  Tables 
I.  and  11. 


Table   I. — Dark   Bands. 


Line 

Normal  \, 

Feb.  25. 

Mar.  13. 

Mar.  18. 

Ap.  1. 

Ap.  6. 

H^  - 

3889 

3870 

3870 

He   - 

3970 

3952 

3950 

3950 

H8  - 

4102 

4084 

4081 

4081 

4100 

4103 

Hy   - 

4341 

4322 

4318 

4319 

4340 

hJ   - 

4862 

4838 

4835 

4837 

4861 

1  Ap.  J.,  xiv.,  loc,  cU. 

2  M.  N.,  Ixi.,  App.,  pp.  15,  21,  37. 
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Table  IL — Bright   Bands. 


Line. 


H< 
Hd 

Hy 

Hj8 


Normal  \, 

Feb.  25. 

Mar.  13. 

Mar.  18. 

Ap.  1. 

3889 

3896 

3893 

3970 

3974 

3975 

3971 

4102 

4094 

4105 

4108 

4102 

4341 

4335 

4342 

4347 

4341 

4862 

4853 

4863 

4869 

4864 

Ap.  6. 


3972 
4102 
4342 
4861 


From  these  figures  we  see  that  the  dark  bands  were  at  first 
strongly  shifted  towards  the  violet,  regaining  their  normal  posi- 
tions about  the  beginning  of  April.  The  bright  lines,  too,  were 
at  first  displaced  towards  the  violet  (though  less  than  the  dark 
ones)  but  by  the  middle  of  March  this  was  exchanged  for  a  much 
smaller  displacement  towards  the  red,  the  lines  returning  to  their 
normal  positions  at  about  the  same  time  as  the  dark  ones.  In 
the  April  photographs,  therefore,  the  characteristic  paired  lines 
are  no  longer  seen,  being  replaced  by  broad  bright  bands  in 
the  normal  positions,  upon  which  broad  hazy  absorptions  are 
mesially  superposed. 

The  gaps  in  the  Lick  series  of  photographs  are  bridged  by 
those  taken  at  South  Kensington,  as  well  as  at  the  Yerkes^  and 
Stonyhurst^  observatories.  These  agree  with  the  Lick  photo- 
graphs in  showing  that  early  in  March  the  bright  lines  were 
displaced  towards  the  red  ;  while  the  South  Kensington  plates 
show  that  on  26th  February®  the  displacement  either  way — 
if  it  existed — must  have  been  small.  On  the  other  hand,  the 
Stonyhurst  observations  tend  to  show — in  opposition  to  the 
Lick  observations — that  the  bright-line  displacements  remained 
unchanged  from  3rd  March  to  26th  April ;  it  is,  however,  to 
be  noted  that  Father  Sidgreaves'  method  of  comparison  is  much 
better   suited    to   differential    measurements    than    to   absolute 


1  Ap.  J.,  xiii.,  pp.  173,  238. 

2M.  N.,Jxii.,  p.  137. 

s  It  must  not  be  forgotten  that  South  Kensington  is  more  than  ten  hours  ahead  of  the 
Lick  Observatory  in  longitude ;  a  fact  of  fundamental  importance  where  possibly  rapid 
changes  are  concerned. 
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determinations  of  wavelengths,^  while  Lockyer's  direct  com- 
parison, on  25th  April,  between  the  H^  and  Dg  lines  of  the 
Nova  and  those  furnished  by  vacuum  tubes,  showed  the  wave- 
lengths on  that  date  to  be  normal.  The  Yerkes  plates  also,  to 
a  certain  extent,  support  the  Lick  results ;  seven  plates  taken 
before  22nd  March  gave  for  the  wavelength  of  He  3973,  six  plates 
subsequent  to  that  date  made  it  3970.  The  cumulative  evidence 
is  strongly  in  favor  of  the  accuracy  of  the  Lick  determinations  of 
the  absolute  wavelengths  of  the  bright  lines  as  against  those  of 
Stonyhurst. 

There  still  remains  a  difficulty  about  the  dark  lines.  The 
Yerkes  and  Stonyhurst  observers  agree  in  representing  them 
as  dying  out  in  sM,  and  completely  disappearing  before  the  end 
of  March,  owing  possibly  to  decay  in  brightness  of  the  continuous 
spectrum.  It  is,  however,  noteworthy  (1st)  that  these  bands 
had  each  of  them  several  components,  the  more  refrangible  of 
which  disappeared  first,  and  (2nd)  that  Lockyer's  simultaneous 
observation  and  plotting  of  the  intensity  curves  for  the  bright 
bands  shows  their  maxima  as  shifting  from  the  violet  towards 
the  red  side  of  the  bands.  In  other  words,  the  phenomena,  taken 
as  a  whole,  seem  to  indicate  a  gradual  coalescing  of  the  bright 
and  dark  bands,  such  as  the  Lick  observers  found  completed  in 
the  beginning  of  April. 

We  must  not  lose  sight  of  the  fine  dark  lines  due  to  met«,llic 
absorptions,  which  were  examined  with  special  care  by  the  Lick 
observers.  H,  K,  D^  and  Dg  were  present  as  very  narrow,  sharp 
lines,  side  by  side  with  the  broader  absorptions  of  calcium  (and 
sodium  ?).  These  narrow  lines  were  very  slightly  displaced 
towards  the  red,  and  agreed — within  the  limits  of  experimental 
error — in  showing  that  their  source  was  recedimg  from  the  sun 
with  a  speed  of  approximately  7  kilometres  per  second,  this 
value  being  steadily  maintained,  up  to  the  middle  of  August,^ 
quite  independent  of  the  changes  in  either  the  heavy  absorptions 
or  the  bright  lines. 


1  A  fact  of  which  he  himself  appears  to  be  fully  conscious.  It  may  be  added  that  he 
considers  a  good  many  of  his  plates  to  have  been  over-exposed  to  such  an  extent  as  to 
unduly  broaden  the  lines.  Can  this  have  produced  slight  displacements  of  the  maxima, 
which  we  know  were  never  central? 

2  When  the  last  recorded  measurements  were  made. 
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5. — Bearing  of  the  Second  Stage  Phenomena  on 

Theory. 

1.  If  we  desire  to  express  these  phenomena  in  terms  of  the 
collision  theory  as  usually  presented,  we  must  proceed  as 
follows : — 

The  sources  of  the  bright  and  dark  bands  possessed,  before 
and  during  maximum,  little  or  no  relative  velocity  in  the  line  of 
sight ;  two  days  later  they  were  moving  in  the  same  direction — 
towards  the  sun — but  with  different  speeds ;  a  fortnight  later 
they  were  moving  in  opposite  directions  with  the  enormous 
relative  velocity  of  1800  kilometres  per  second ;  and  after 
another  fortnight  both  came  to  rest.  Meanwhile,  another  body 
concerned  in  the  phenomena  was  travelling  slowly  away  from  the 
sun  with  uniform  speed. 

I  cannot  imagine  how  such  a  series  of  performances  is  possible  ; 
neither  collision  nor  orbital  motion  fits  the  facts.  But  it  does 
seem  to  me  that  we  have  here  as  strongly  marked  a  case  of 
Pickering's  experimentum  cruets  as  Pickering  himself  could  desire  ; 
consequently,  as  far  as  JVova  Fersei  is  concerned,  we  must 
abandon  all  such  explanations  of  the  spectrum  as  are  based  on 
the  assumption  of  relative  motion  of  different  bodies.^ 

2.  Wilsing's  hypothesis  fits  the  facts  very  well.  The 
variations,  both  in  magnitude  and  direction,  of  the  linear 
displacements  are  readily  explicable  as  due  to  pressure  changes ; 
we  need  only  suppose  that  in  the  earlier  stages  the  pressure  of 
the  incandescent  gases  was  comparatively  low,  then  rapidly 
increased,  remained  almost  stationary  for  a  time,  and  finally  fell 
off;  while  the  fact,  attested  by  all  the  observers,  of  the  multiplicity 
of  the  maxima  in  both  bright  and  dark  bands  is  readily  explained 
by  the  very  probable  supposition  of  different  pressures  in 
different  parts  of  the  gaseous  layer — pressures,  moreover,  which 
can  in  all  cases  be  estimated  in  numbers  of  atmospheres  by  no 
means  unreasonably  great. 


1  Had  the  distance  between  the  bright  and  dark  bands  remained  constant,  the  deduc- 
tions would  have  been  different. 


8        Proceedings  of  the  Royal  Society  of  Victoria. 

6. — Later  History  of  the  Star. 

On  March  19th  the  nova  entered  upon  the  third  stage  of  its 
life  history,  so  far  as  we  can  ever  know  it.  The  decline  in  its 
luminosity,  previously  very  rapid,  became  extremely  slow ;  but 
the  star  now  assumed  the  character  of  an  irregularly  periodic 
variable  o.f  rapidly  lengthening  period,  its  brightness  fluctuating 
between  the  4th  and  6th  magnitudes.^  With  this  variation  in 
brightness  was  associated  a  variation  in  the  spectrum,  which 
showed  two  well-marked  types ;  the  first  type  agreed  with  the 
spectrum  already  described,  save  that  the  metallic  lines  were 
steadily  weakening ;  the  second  type  differed  from  the  first  by 
the  absence,  or  at  least  the  great  relative  weakness,  of  the 
continuous  spectrum,  the  absence  of  dark  bands,  and  the  gradual 
emergence  of  new  bright  ones.  The  conditions  of  change  from 
one  spectrum-type  to  the  other  were  very  carefully  studied  by 
Sidgreaves*,  who  found  that  it  was  associated  with  the  absolute 
brightness  of  the  star,  and  not  with  the  phase  of  the  light- 
variation  ;  whenever  the  magnitude  sank  below  4*57  the  second 
type  appeared,  whenever  it  rose  above  that  value  the  first  type 
was  re-established.  Pickering*  to  a  certain  extent  supports  this 
conclusion,  as  all  the  second  type  photographs  secured  by  him, 
with  one  exception,  were  taken  at  minima;  the  exception  is 
important,  as  he  records  that  "  the  magnitude  of  the  star  was  the 
same  on  12th  and  13th  April,  but  the  spectrum  was  different;" 
there  appears,  however,  to  be  a  possibility  of  error  on  his  part,  as 
the  light-curves  of  Lockyer  and  Child  agree  in  showing  that,  on 
both  dates,  the  brightness  was  near  to  Sidgreave's  critical  value, 
being  slightly  below  it  on  the  12th  and  above  it  on  the  13th; 
the  same  thing  is  shown  by  Rambant's  observations^,  which  give 
the  magnitude  on  12tli  April  as  4*67,  and  on  13th  April  as  4*49  ; 
on  the  whole,  Sidgreaves  seems  to  be  right. 

The  most  noteworthy  of  the  early  changes  in  the  spectrum  of 
the  second  type  are  the  disappearance  of  the  "enhanced" 
metallic  lines  and  the  gradual  emergence  of  characteristic  nebular 

1  Lockyer  (M.N.,  Ixi.,  App.  p.  59)  and  Child  (M.N.  Ixi.,  p.  483)  give  drawings  of  the  light 
curve  for  February,  March,  and  April. 

2  Loc.  cit. 

8  Ap.  J.,  xiv.,  p.  80. 
4  M.N.,  Ixi.,  p.  467. 


The  Theory  of  Temporary  Stars,  9 

lines  together  with  those  of  helium^.  Among  the  nebular  lines, 
X  4363  made  its  appearance  on  22nd  March*,  while  X5007  was 
certainly,  and  X3869  possibly,  observed  on  28th  March,  the  two 
latter  showing  themselves  as  extensions  towards  the  violet  of 
X5019  and   H{;    on   this   last   point   all   the  observers  are  in 

« 

agreement. 

By  19th  June,  owing  to  the  gradual  dying  out  of  old  lines  and 
development  of  new  ones,  the  bright-line  spectrum  had  closely 
approximated  to  the  nebular  type* ;  the  periodic  variations  had 
meanwhile  largely  died  out,  though  the  steady  fall  in  brightness* 
still  went  on. 

The  apparent  transformation  of  the  star  into  a  nebula  was 
not  a  surprise,  as  the  same  fate  had  befallen  Nova  Aurigae] 
owing,  however,  to  the  faintness  of  that  object,  tlie  process  in  its 
case  could  not  be  watched,  and  was  only  ascertained  to  have 
taken  place  several  months  afterwards,  when  the  nova^  for  some 
unknown  reason,  experienced  a  great  revival  in  its  light.  Nova 
Cygni  is  also  known  to  have  undergone  a  similar  change,  but  in 
its  case — though  the  measurements  were  not  precise  enough  to 
allow  any  dogmatising  on  the  subject — it  seems  likely  that  the 
two  principal  nebular  lines  were  present  in  the  spectrum  from 
the  first,  which  in  the  early  spectrum  of  the  other  two  they 
certainly  were  not.*  It  may  be  added  that,  as  far  as  the  scanty 
observations  go.  Nova  Aquila^  appears  to  have  had  a  similar 
history  to  Novae  Aurigae  and  Fersei,  a  history  which  .we  may, 
therefore,  regard  as  typical  of  novae  in  general. 

By  the  beginning  of  August  the  bright-line  spectrum  of  Nova 
Persei  had  fully  assumed  the  nebular  type,  so  far  as  the  wave- 
lengths of  the  lines  were  concerned  ;  moreover,  five  nebular  lines 
of  unknown  origin  (among  which  three,  forming  a  group,  of 
wavelengths  3869,   3968^  and   4363,   are  characteristic   nebular 


1  Lockyer,  M.N.,  Ixi.,  App.,  p.  37. 

2  Sidgreaves,  loc.  cit. 

8  Pickering:,  Ap.  J.,  xiv.,  p.  81. 

*  Carefully  recorded  by  Qore,  M.N.,  Ixii.,  p.  156. 

s  The  speotrum  of  Nova  Cygni  afterwards  reverted  to  the  stellar  type  (Harvard  Obser* 
vatory  Annual  Report,  1879-80,  p.  7)  Just  as  those  of  Novae  Cassiopeiae  and  Cororuie  appear 
to  have  done.  Lockyer  asserts  (M.N.,  Ixi.,  App.,  p.  19)  that  Nova  Cygni  is  now  a  nebula. 
What  his  authority  for  the  statement  is  I  do  not  know. 

<  Pickering,  Ap.  J.,  xiii.,  p.  172. 

7  The  Lick  observers  show  conclusively  that  these  must  not  be  identified,  as  thdy  ^'^  ^ 
been  in  the  past,  with  helium  and  hydrogen  lines. 
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lines,  while.  X5007  and  X4959  are  the  "chief"  nebular  lines) 
together  with  the  helium  line  X4713,  were  the  strongest  lines  in 
the  spectrum.  Omitting  X4959,  these  appear  alone  in  the  repro- 
duction^ of  one  of  Sidgreaves'  plates,  showing  that  they  were 
then  brighter  than  the  hydrogen  lines  lying  near  them. 

But  a  comparison  of  Sidgreaves'  results  with  those  of  the  Lick 
observers  shows  that  in  some  respects  the  spectrum  differed 
widely  from  that  of  a  typical  nebula.  In  the  first  place,  the 
relative  intensity  of  the  lines  was  always  altering,  and  was 
never  that  of  a  typical  nebular  spectrum.  Throughout  August 
and  September  Sidgreaves'^  and  Lockyer*  found  that  X3869 
was  the  brightest  line  in  the  spectrum,  though  X5007  is  not 
merely  the  brightest  line  in  the  spectrum  of  ordinary  nebulae, 
but .  absolutely  dwarfs  all  others.  However,  by  6th  October, 
when  Sidgreaves  brought  his  series  to  a  close,  H^  and  Hy 
were  the  only  surviving  hydrogen  lines,  while  A.5007  and  X4959 
had  asserted  their  superiority  both  over  them  and  over  X3869, 
though  not  to  anything  like  the  normal  extent. 

Another  pronounced  difference  between  the  two  spectra  was 
the  great  width  and  diffuseness  of  the  lines,  combined  with  their 
complex  structure.  This  showed  that  the  hot  gases,  though 
similar  in  chemical  nature  to  those  of  nebulae,  were  in  a 
condition  of  far  greater  density.  This  is  further  borne  out  by 
the  fact  that,  of  the  helium  lines  present,  every  one  without 
exception*  belongs  to  Kayser  and  Runges'  "  high  density  "  series. 

A  further  difference  of  a  very  important  character  consisted  in 
the  continued  existence  of  a  continuous  spectrum  by  no  means 
faint  for  a  6  th  magnitude  star,*^  crossed  by  the  old  series  of 
narrow  dark  lines,  the  displacements  of  these  lines  indicating  the 
same  steady  but  low  velocity  as  they  had  done  early  in  the  year. 

The  discovery  by  Ritchey,®  on  20th  September,  of  a  fairly  large 
nebula  surrounding  the  star,  falls  within  the  period  covered  by 
the  later  spectrographic  researches.     In  itself  a  most  interesting 


1  All  the  lines  are  stated  by  Sidgreaves  to  be  visible  on  the  negative,  but  obviously  those 
wiped  out  in  the  reproduction  must  be  the  weakest. 
2  Loc.  dt. 

8  P.R.S.,  Ixix.,  p.  137. 

4  Shown  by  a  table  given  by  the  Lick  observers ;  loc.  cU.^  p.  290. 
6  Sidgreaves,  loc.  ctt.,  p.  150. 
<  Ap.  J.,  xiv.,  p.  167. 
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— and  quite  unexpected — phenomenon,  its  interest  pales  in  com- 
parison with  that  of  the  changes  subsequently  found  to  be 
apparently  going  on  in  it ;  for  a  photograph  taken  seven  weeks 
later^  shows  that  the  nebula  was,  to  all  appearance,  rapidly 
expanding  in  all  directions,  and  that  one  portion  of  it,  apparently 
in  contact  with  the  star,  had  greatly  increased  in  luminosity 
during  the  the  interval,  while  the  rest  of  the  nebula  had  lost 
much  of  its  light.^ 


7. — The  Theory  In  the  light  of  the  later  observations. 

In  this  section  there  are  many  points  for  discussion.  I  have, 
as  above,  distinguished  them  by  numbers. 

1.  Variations  in  brightness  per  se  are  readily  explicable  on  the 
collision  theory  by  attributing  them  to  successive  encounters,  as 
Lockyer  and  others  have  pointed  out ;  they  are  equally  easy  to 
explain  on  the  eruption  theory,  by  ascribing  them  to  alternate 
expansions  and  contractions  of  the  gaseous  matter,  consequent 
upon  the  checking  of  the  outrush.  Of  the  two  hypotheses,  the 
second  accounts  satisfactorily  for  the  quasi-periodicity  of  the 
light- variations,  which  are  pretty  much  what  we  should  expect  if 
it  were  true* ;  while  unless  we  are  to  assume  a  quasi-periodicity 
in  space  of  the  structure  of  the  invaded  system,  similar  to  the 
quasi-periodicity  of  the  light-curve,  it  is  difficult  to  see  how  the 
theory  of  successive  collisions  can  be  made  to  fit  the  facts ;  a 
theory  which  necessitates  any  such  subsidiary  hypothesis  is,  to 
my  mind,  self-condemned. 

2.  Neither  theory  can  be  regarded  as  satisfactorily  accounting 
for  the  change  of   spectrum  from  a  stellar  to  a  nebular  type.* 

1  Ap.  J.,  xiv.,  p.  293. 

2  The  question  obviously  suggests  itself— Is  the  nebular  spectrum  due  to  the  star  or  to 
Ritchey's  nebula?  The  answer,  I  take  it,  must  be  that  it  is  due  to  the  star,  otherwise  we 
should  find  on  the  plates  a  narrow  stellar  spectrum  crossed  by  long  bright  lines,  Just  as  in 
Huggin's  photograph  of  the  combined  spectrum  of  the  Orion  nebula  and  the  trapezium 
stars ;  but  nothing  of  the  kind  appears  to  have  been  observed.  Besides,  the  nebula  is  too 
faint  an  object  to  give  any  spectrum  in  the  time  allotted  to  the  exposures  by  the 
spectrographers. 

8  The  light  curve  closely  resembles  the  displacement  curve  of  a  damped  vibrating 
system. 

4  Lockyer's  meteoritic  hypothesis  might  have  done  so,  had  the  spectrum  passed  through 
some  or  all  of  the  stages  characterised  by  him  as  Polarian,  Aldebarian,  and  Antarian 
(M.N.,  Ixi.,  App.,  p.  19)  before  assuming  the  nebular  type ;  but  this,  apparently,  it  failed 
to  do. 
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•Sidgreaves'  work  shows  that  the  change  from  the  first  to  the 
second  type — which  probably  marked  the  inception  of  the 
nebular  type— was  pretty  sharply  associated  with  a  definite 
level  of  temperature  ;  probably,  therefore,  the  assumption  of  the 
•complete  nebular  type  corresponds  to  a  lower  temperature  level. 
Why  a  nebular  spectrum  should  be  associated  with  relatively 
low  temperature  is  quite  another  question;  possibly  the  two 
irival  theories  are  not  concerned  in  the  answer  to  it,  which  may 
'be  a  matter  of  chemistry  alone.  Too  much  stress  must  not  be 
laid  on  the  coincidence  in  point  of  time  between  the  periodic 
variation  of  light  and  the  appearance  of  the  nebular  lines,  seeing 
that  in  the  case  of  Nova  Aurigae  the  variable  period  came  to  an 
end  long  before  any  nebular  lines  showed  themselves  ;  moreover, 
in  the  case  of  i]Arg{is  the  variable  period  preceded  the  maximum 
epoch,  while  in  that  of  Nova  Cygni  there  is  no  evidence  for  its 
•existence. 

3.  The  discovery  of  a  nebula  surrounding  the  star  lends 
plausibility,  at  first  sight,  to  the  hypothesis  of  successive  collis- 
ions, and  was  naturally  claimed  in  support  of  it ;  but  it  seems 
to  me  that  the  details  of  Ritchey's  investigation  tell  in  a 
•different  direction.  The  rapid  brightening  (alluded  to  in  §6)  of 
the  patch  of  nebula  in  contact  with  the  star  might  of  course 
have  resulted  from  a  new  collision,  the  evidence  of  which  reached 
us  between  20th  September  and  11th  November;  but  in  that 
•case  we  might  reasonably  expect  to  find  that  a  rise  in  luminosity 
of  the  star  occurred  somewhere  between  these  epochs.  Nothing 
of  the  kind  was,  as  a  matter  of  fact,  observed. 

4.  We  must  now  consider  the  unique  problem  offered  by  the 
observed  expansion  of  the  nebula. 

Taking  Ritchey's  measurements  of  the  distances  between  the 
5tar  and  the  principal  nebular  condensations,  we  are  led  by 
simple  inspection  to  (Conclude  that  the  rate  of  expansion  was  the 
same  all  over  the  nebula,  these  distances  increasing  by  about 
one-seventh  of  their  total  amount  in  fifty-four  days.  This  is 
well  shown  in  Table  III.,  in  the  first  column  of  which  we  have 
the  letters  used  by  Ritchey  to  designate  the  principal  condensa- 
tions, in  the  second  and  fourth  the  angular  distances  of  these 
from  the  star  on  two  dates,  expressed  in  seconds  of  arc,  in  the 
third  the  quotients  obtained   on  dividing   the  numbers   in   the 
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second  column  by  7,  and  in  the  fifth  those  obtained  on  dividing 
the  numbers  in  the  fourth  column  by  8.^ 


Table    III. 


Conden- 
sation. 


a 
b 

€ 

d 

e 

f 


Sep.  20. 


430" 
374" 
346" 
350" 
371" 
366" 


Nos.  of  previous 
column  -T-  by  7. 


Nov.  13. 


497" 

420" 
381" 
395" 

427" 
378" 


Nos.  of  previous- 
columns  -j-  by  $► 


62 
52J 

49| 
53^ 

47 


The  agreement  between  the  third  and  fifth  columns  of  Table^ 
III.  is  very  striking,^  and  fully  warrants  us  in  assuming  that  the 
rate  of  expansion  at  all  parts  is  pretty  much  the  same.  The 
difficulty  lies  in  the  interpretation  of  this  fact,  not  in  its  estab- 
lishment. 

Kapteyn*  and  Wilson*  have  independently  arrived  at  the 
conclusion  that  what  we  see  is  not  a  motion  of  the  nebulous^ 
matter,  but  the  light  of  the  outburst  reflected  successively  from 
more  and  more  distant  parts  of  a  pre-existing  nebula ;  Wilson 
has  computed  the  distance  of  the  Nova  on  this  assumption,  and 
finds  it  to  be  about  250  light-years.  The  hypothesis  accounts 
very  well  for  the  agreement  between  the  rates  of  expansion  at 
different  points,  and  obviates  the  ascription  of  enormous 
velocities  to  masses  of  matter;  nevertheless  it  appears  to  me 
that  there  are  serious  difficulties  in  the  way  of  its  acceptance. 

In  the  first  place,  the  apparent  rate  of  expansion  was  too  slow 
to  be  consistent  with  it ;  the  time  interval  from  23rd  Feb.  to 
13th  Nov.  is  263  days,  that  from  23rd  Feb.  to  20th  Sept.  is  209 


1  Ritchey's  method  of  measuring  these  distances  on  enlarged  photographs,  by  means  of 
a  scale,  is  obviously  better  suited  to  the  determination  of  ratios  than  of  differences ;  hence 
the  method  of  comparison  adopted  above,  which  uses  the  actual  measurements,  and 
neglects  the  differences  tabulated  by  Bitchey. 

2  The  only  discrepancy  of  any  real  importance  is  that  furnished  by  condensation  /. 
8  Astr.  Nach.,  No.  8766. 

4  Nature,  2nd  Jan.,  1902. 
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days ;  had  we,  however,  used  263  and  209  (or  5  and  4)  as 
divisors  in  drawing  up  Table  III.,  instead  of  8  and  7,  the 
discrepancies  between  the  third  and  fifth  columns  would  have 
been  serious.^  Another  difficulty  is  the  brightening  up  of  the 
central  patch  of  nebula,  already  mentioned  as  an  obstacle  in  the 
way  of  the  collision  theory ;  to  explain  it  on  Kapteyn  and 
Wilson's  hypothesis  we  should  certainly  have  to  assume  an 
increase  of  the  star's  luminosity  at  a  late  stage  of  its  history, 
which,  as  we  have  seen,  probably  did  not  occur. 

If  we  are  prepared  to  go  the  length  of  supposing  that  the 
substances  forming  the  nebula  were  ejected  from  the  star,  we 
shall  find  that  this  hypothesis  accounts,  better  than  the  others, 
for  the  facts  above-mentioned.  We  may  regard  it  as  practically 
certain  that  the  rate  of  radial  expansion  of  emitted  gases  would 
diminish  as  the  volume  increased,  hence  the  objections  to 
Kapteyn  and  Wilson's  theory,  based  on  Table  III.,  do  not  apply 
to  this  one,  but  rather  tend  to  support  it.  Again,  the 
brightening  of  the  central  patch  of  nebula  furnishes  no  difficulty 
to  the  ejection  hypothesis ;  it  may  well  be  that  the  outflow  from 
the  star,  though  immensely  slowed  down,  is  still  going  on — 
possibly  is  intermittent ;  but  intermittence  in  the  outflow  does 
not  demand  the  same  variation  in  luminosity  as  a  new  collision 
or  an  actual  revival  of  light,  indeed  the  intermittent  outflow 
would  probably  hold  the  light-variations  in  check.  In  suggesting 
this  alternative  hypothesis,  I  am  fully  conscious  of  its  extrava- 
gance ;  this,  however,  is  scarcely  as  great  as  it  looks,  on  the 
contrary  the  enormously  rapid  outgrowth  of  the  tails  of  bright 
comets — which  are  probably  formed  under  the  action  of  forces 
immeasurably  weaker  than  those  at  work  in  a  JVova — seems  to 
give  it  some  degree  of  plausibility. 

The  question  can  hardly  be  settled  until  the  star  has  been 
examined  for  parallax.  If  this  prove  to  be  measurable,  Kapteyn 
and  Wilson's  hypothesis  would  be  at  once  disproved  ;  while  the 
ejection  hypothesis  would  be  somewhat  strengthened,  since  the 


1  Kapteyn  and  Wilson  both  suggest  that  the  discrepancy  in  the  values  of  the  star's 
distance  furnished  by  the  earlier  and  later  photographs  may  be  due  to  the  inclination  of 
the  nebula  to  the  line  of  sight ;  but  this  can,  I  think,  hardly  hold  good  in  the  case  of  a 
body  whose  greatest  angular  diameter  is  only  a  few  minutes  of  arc.  However  that  may 
be,  the  objection  stated  above  is  a  grave  one. 
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velocities  it  demands  would  then  be  of  the  same  order  of  magni- 
tude as  those  concerned  in  the  formation  of  comets'  tails.  If, 
however,  the  parallax  be  too  small  for  measurement — as  has  been 
the  case  with  all  Novae  yet  investigated — the  ejection  hypothesis 
would  be  discredited,  while  the  other  grave  objections  to  that  of 
Kapteyn  and  Wilson  would  still  hold  good. 


8.— Conclusion.     The  Origin  of  Temporary  Stars. 

The  evidence  collected  in  this  paper  does,  as  I  think,  disprove 
the  theory  which  attributes  the  spectroscopic  phenomena  to  the 
relative  motion  of  different  bodies,  and  shows  them  to  be  well 
explained  by  ascribing  them  to  disturbances  in  a  gaseous  mass. 
That  being  so,  we  must  go  further,  and  admit  that  the  spectro- 
scope throws  no  light  on  the  origin  of  novae  ;  since  it  gives  us  no 
inkling  of  the  cause  which  impelled  the  star  to  suddenly  rise 
enormously  in  temperature  and  then  clothe  itself  with  fiery 
vapours. 

The  origin  of  the  novae  must  therefore  be  discussed  from 
considerations  other  than  spectroscopic.  My  own  view  is  that 
nothing  we  know  of  but  collision  is  competent  to  originate  a 
nova  ;  the  only  other  assignable  cause  is  chemical  action  within 
the  star,  and  I  do  not  see  how  to  reconcile  a  chemical  hypothesis 
with  the  facts,  seeing  that  the  star  attained  a  temperature  such 
as  probably  no  compound  could  experience  without  decomposition. 
This  conviction  has  been  materially  strengthened  by  a  conversa- 
tion with  Professor  Lyle,  who  gives  it  as  his  opinion  that — even 
in  the  most  favourable  case — the  generation  of  heat  by  chemical 
action  alone  could  not  have  been  rapid  enough  to  account  for  the 
enormously  sudden  rise  in  luminosity.^ 

The  final  conclusion  is,  therefore,  the  following : — 

A  collision — the  direct  evidence  of  which  is  not  forthcoming — 
took  place  in  the  heavens,  resulting  in  a  great  development  of 
heat  in  the  colliding  masses ;  this  was  followed  by  a  tremendous 
outpouring,  in  all  directions,  of  incandescent  gases.     The  subse- 


1  Williams's  photographs  of  the  region  in  the  heavens  in  which  the  outbreak  occurred 
show  (ILN.,  IxL,  p.  837)  that  the  star  was  below  the  12th  magnitude  on  20th  February ; 
hence  its  light  must  have  increased  at  least  5000  times  in  less  than  28  hours. 
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quent  history  of  the  ejected  gases  is  disclosed  to  us  by  the 
variations  of  the  bright  and  dark  line  spectra,  that  of  the  main 
body  by  the  dying  down  of  the  continuous  spectrum.  These 
combine  to  show  that  the  star  has  throughout  retained  the 
general  character  of  an  Orion — or  at  least  of  a  Sirian — star,  while 
the  mass  of  gas  surrounding  it  now  differs  from  an  ordinary 
nebula  mainly  in  its  state  of  aggregation.  The  exact  relation 
between  the  outbreak  and  the  changes  going  on  in  Ritchey's 
nebula  is  a  problem  for  the  future  to  solve. 


Art.    II. — Further  Descriptions  of  the  Tertiary  Polyzoa 

of   Victoria. — Part    VIII. 

By  C.    M.    MAPLESTONE. 

(With  Plates  I.  and  II.). 
[Eead  3rd  April,  1902.] 

Catenariopsis  morningtoniensis,  Map.    (PI.  I.,  Fig.  1), 

This  species  I  described  in  Part  II.  of  these  papers  (P.R.S.V.^ 
vol.  xii.,  pt.  1,  p.  11),  from  a  specimen  of  a  single  free  zooecium 
from  Morning  ton,  and  I  stated  there  was  nothing  to  show  the 
character  of  the  zoarial  growth  but  that  it  was  probable  it  might 
originate  from  a  creeping  stolon  like  -^tea.  I  have  found  a 
fragment  of  a  univalve  shell  from  the  Gellibrand  River  deposit 
with  several  groups  of  zooecia  upon  it,  they  are  adherent  like 
those  of  Hippothoa ;  the  zooecia  are  in  single  series ;  they  do  not 
grow  from  the  median  line,  but  from  one  side,  near  the  distal 
end.  In  only  one  of  the  zooecia  is  the  thyrostome  perfectly 
preserved;  it  shows,  as  I  supposed,  a  structure  of  a  similar 
character  to  that  of  Steganoporella ;  the  "  descending  plate " 
mentioned  in  the  description  divides  the  zooecial  cavity  into  two 
chambers  in  a  somewhat  similar  manner  to  the  "  cryptocyst "  of 
that  genus,  leaving  an  "opesiule"  on  each  side.  A  figure  is 
given  showing  the  zooecium  with  the  perfectly  preserved  thyros- 
tome and  the  proximal  part  of  one  growing  out  from  it.  The 
zooecium  is  misshapen  and  unsym metrical,  owing  to  the  presence 
of  some  cells  of  an  encrusting  zoarium  of  an  indefinable  species 
interfering  with  it. 


Smittia    macgillivrayi,  nov.  nom.     S.  transversa,  McG. 

Dr.  MacGillivray,  in  his  Monograph  of  the  Tertiary  Polyzoa  of 
Victoria  (T.R.S.Y.,  vol.  iv.,  p.  92)  describes  a  species  of  Smittia 
as  S.   transversa,   having  apparently  overlooked   the   fact  that 
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Busk  described  a  species  under  the  same  name  in  the  report  of 
the  "Challenger"  Polyzoa  (p.  152,  pi.  xviii.,  fig.  7),  which  is 
quite  different ;  consequently  a  new  name  is  required  for  S. 
transversa,  McG.,  and  I  have  much  pleasure  in  giving  it  the 
name  of  S.  macgillivrayi,  in  honor  of  Dr.  MacGillivray  and  in 
recognition  of  his  excellent  work  in  both  recent  and  fossil 
Polyzoa. 


MIcroporella  marglnata,  n.  sp.    (PL  I.,  Fig.  2). 

Zoarium  cylindrical.  Zooecia  oblong,  with  raised  margins, 
perforated  with  a  marginal  row  of  small  pores  and  also  scattered 
pores  on  the  surface.  Thyrostome  arched  above,  nearly  straight 
proximally,  with  a  crescentic  pore  below  it. 

Locality. — Spring  Creek  (T.  S.  Hall). 

A  single  specimen.  The  raised  margins  are  uncommon  in  this 
genus. 

Smittia  centralis,  var.  laevigata,  Waters.    (PL  I.,  Fig.  3). 

Mr.  Waters,  in  Q.J.G.S.,  vol.  xxxvii.,  p.  337,  describes  S. 
centralis,  and  on  the  same  page  describes  a  variety,  "  laevigata," 
which  differs  from  the  type  species  in  having  only  a  few 
elongated  pores  near  the  edge  instead  of  a  double  row,  and 
he  gives  a  figure  of  it  (pi.  xiv.,  figs.  7  and  8)  but  none  of  the 
type  species. 

I  have  found  specimens  of  var.  laevigata  in  the  Mitchell  River 
deposits  (I  have  not  seen  the  type  species)  which  bear  ooecia  and 
which  have  the  peristomes  perfect.  The  peristome  in  the  type  is 
said  to  be  "  very  much  raised  and  projecting  with  a  large  pore 
(probably  avicularian)  immediately  below  the  orifice  ;  peristome 
transversely  oval ;"  that  of  var.  laevigata  is  said  to  be  "  less  well 
preserved."  The  specimens  found  by  me  are  undoubtedly  those 
of  var.  laevigata;  the  peristome  is  perfect,  it  is  much  raised  and 
projecting,  but  the  lower  lip  is  nearly  straight,  with  a  very 
narrow  spout  or  sinus,  and  there  is  no  pore  immediately  below 
the  orifice.  In  some  cases  the  spout  or  sinus  is  closed  at  the 
top,  and  this  would  lead  to  the  supposition  that  the  "pore" 
spoken  of  by  Mr.  Waters  was  really  a  closed  sinus.     The  ooecia 
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«re  rounded,  but  nearly  flat  in  front,  partially  immersed  and 
adherent  upon  the  zooecium  above.  Owing  to  the  primary 
orifice  or  thyrostome  being  hidden  by  the  peristome  no  internal 
denticles  can  be  seen,  and  there  are  no  avicularia  upon  the 
20oecia,  so  I  consider  it  somewhat  doubtful  if  this  species  should 
be  placed  in  Smittia. 

I  would  here  wish  to  observe  that  owing  to  the  very  unsatis- 
factory state  of  the  classification  of  the  Lepralioid  or  Escharine 
group  of  the  Cheilostomata  it  is  impossible,  until  a  thorough 
revision  be  made,  to  correctly  and  definitely  place  some  of  the 
species  described  in  this  paper,  but  I  have  tentatively  placed 
them  in  the  genera  to  which  I  consider  they  should  be  assigned. 


PoreUa  rhomboidalis,  n.  sp.    (PI.  L,  Fig.  4). 

Zoarium  encrusting.  Zooecia  rhomboidal,  with  very  highly 
raised  margins ;  nearly  flat,  with  scattered  pores  over  the  surface 
except  on  a  smooth  area  below  the  thyrostome.  Thyrostome 
orbicular,  with  a  very  wide  sinus  proximally. 

Locality, — Momington  (T.  S.  Hall). 

The  greater  portion  of  the  only  specimen  found  is  figured.  It 
is  a  very  distinct  form,  the  very  highly  raised  margins  being 
very  characteristic.  The  thyrostome  is  of  a  very  similar  form 
to  PoreUa  dennanti  described  below,  therefore  I  place  it  in 
Porella  although  there  is  no  avicularium  within  the  sinus.  Some 
of  the  "  pores "  do  not  pass  through  the  cell  wall,  and  show  as 
slight  cavities  only. 


Porella  areolata,  n.  sp.    (PI.  L,  Fig.  5). 

Zoarium  encrusting.  Zooecia  irregularly  hexagonal ;  margins 
narrow ;  surface  somewhat  depressed,  with  large  irregularly 
shaped  areolae  round  the  margin  which  extend  sometimes  to  the 
centre.  Thyrostome  orbicular,  with  a  large  rounded  sinus,  within 
which  is  a  small  avicularium. 

Z<7^a//V>— Spring  Creek  (T.  S.  Hall). 

The  very  large  and  irregular  areolae  are  peculiar  to  this 
species. 
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Porella  otwayensis,  n.  sp.    (PI.  I.,  Fig.  6). 

Zooecia  small,  elongated ;  surface  covered  with  pores.  Thyros- 
tome  orbicular,  with  a  small  sinus  below,  in  which  is  a  small 
avicularium ;  margin  thickened  and  raised.  Ooecia  globular, 
subimmersed,  with  a  small  circular  depressed  area  in  front 
minutely  punctured. 

Locality, — Cape  Otway  (J.  Dennant). 

This  is  a  curious  little  species.  The  surface  is  covered  with 
large  pores,  the  dividing  line  between  the  zooecia  is  scarcely 
discernible,  the  thyrostome  is  thickened  and  raised,  more 
especially  in  the  fertile  zooecia  and  in  them  with  the  ooecia  form 
a  pyriform  elevation.  The  ooecia  have  a  round  perforated  area 
and  are  curiously  like  those  of  Shizoporella  ambita  Waters.. 


Porella  dennanti,  n.  sp.    (PI.  I.,  Fig.  7). 

Zoarium  encrusting.  Zooecia  obscurely  hexagonal,  flat,  with  a 
more  or  less  regular  row  of  large  pores  round  the  margin ; 
margins  slightly  raised.  Thyrostome  orbicular,  with  a  wide 
sinus  in  the  lower  part,  within  which  is  a  small  avicularium. 
Ooecia  large,  globular  and  partly  immersed. 

Locality. — Mitchell  River  (J.  Dennant). 

A  single  specimen,  but  clearly  distinct  from  any  described 
species ;  the  nearest  to  it  is  Porella  ordinata  (Smittia  ordinata,. 
McG.). 


Mucronella  proboscoides,  n.  sp.     (PI.  I.,  Fig.  8). 

Zooecia  very  large,  elongated,  quadrate ;  surface  nearly  flat, 
covered  with  small  pores.  Thyrostome  orbicular,  with  a  broad 
square  denticle  (lyrula)  in  the  middle  of  proximal  margin  and  a 
small  pointed  one  (cardella)  on  each  side.  An  enormous  elon- 
gated mucro  or  rostrum  immediately  below  the  thyrostome,. 
projecting  at  nearly  a  right  angle  to  the  surface. 

Locality,— Qvimii<&,  Moorabool  (T.  S.  Hall). 

A  single  specimen  consisting  of  one  zooecium  only.  In  the 
front  view  the  enormous  rostrum,  or  mucro,  hides  the  proximal 
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part  of  the  thyrostome,  but  by  tilting  it  longitudinally  at  an 
■angle  of  45°  it  is  seen  as  shown  at  Fig.  %a.  The  true  character 
of  the  rostrum  can  only  be  seen  when  viewing  it  from  the  side. 
and  Fig.  8^  shows  its  appearance  in  this  position;  it  is  only 
magnified  about  half  as  much  as  the  other  figures.  There  are 
traces  of  a  few  spines  on  the  distal  margin  of  the  thyrostome. 


Mucronella  conica,  n.  sp.     (PL  I.,  Fig.  9). 

Zooecia  elongated ;  surface  convex,  covered  with  rather  large 
pores.  Thyrostome  orbicular,  with  a  pointed  median  denticle 
And  two  lateral  ones.  Peristome  thickened  and  developed 
proximally  into  a  large  thick,  obtuse,  conical  mucro. 

Locality. — Filter  Quarries  (T.  S.  Hall). 

This  is  allied  to  M.  proboscoides,  but  the  zooecia  are  smaller, 
•convex  and  perforated  with  large  pores;  the  peristome  is 
thickened,  the  conical  mucro  is  much  broader  in  proportion  to 
its  length,  the  median  denticle  in  the  throstome  is  small  and 
ACute  (Fig.  9a),  and  there  are  no  traces  of  spines. 


Pprella  angustata,  n.  sp.    (PI.  I.,  Fig.  10). 

Zoarium  encrusting.  Zooecia  very  small  and  narrow,  smooth, 
*with  raised  margins,  two  pores  near  the  base  of  the  cell. 
Thyrostome  orbicular,  with  a  small  acute  mucro  on  the  proximal 
margin,  and  a  small  avicularium  below  it  on  or  within  the 
peristome,  which  is  raised  in  that  part. 

Locality. — Mitchell  River  (J.  Dennant). 

A  single  specimen.  This  is  one  of  those  species  which  are 
difficult  to  place  generically ;  the  mucro  would  place  it  in  Mucro- 
nella, but  the  small  avicularium  being  within  the  external 
margin  of  the  peristome,  I  place  it  in  Porella. 


Mucronella  irregularis,  n.  sp.    (PL  II.,  Fig.  11). 

Zoarium  encrusting.  Zooecia  irregular  in  shape ;  surface  rugose, 
vith  raised  ridges  in  places.  Thyrostome  transversely  elliptical, 
with  a  small  pointed  mucro  in  the  proximal  margin,  with  a  small 
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pore  below  it.  One  or  two  small  elliptical  avicularia  on  the- 
surface,  with  a  denticle  on  each  side. 

Locality, — Mitchell  River  (J.  Dennant). 

A  single  specimen  not  very  well  preserved  (the  front  wall  is. 
apparently  broken  away  in  places)  but  easily  distinguished  by  the 
shape  of  the  thyrostome  and  avicularia.  The  ridges  on  the  sur- 
face are  very  irregular,  and  do  not  appear  to  indicate  the  margins, 
of  the  zooecia.  The  small  pore  below  the  proximal  margin  of  the- 
thyrostome  would  seem  to  place  this  in  Porina,  but  I  do  not 
think  it  extends  through  the  cell-wall. 

Mucronella  airensis,  n.  sp.    (PL  IL,  Fig.  12). 

Zoaria  ligulate,  with  zooecia  on  both  sides.  Zooecia  irregular 
in  shape,  raised  towards  the  distal  end;  surface  finely  granulated. 
Thyrostome  orbicular,  with  a  raised  peristome;  a  very  small 
mucro  in  the  proximal  part  of  the  margin.  A  small,  elongated, 
avicularium  on  the  side  of  the  raised  peristome;  also  several 
small  broadly-oval  ones  scattered  over  the  surface. 

Locality, — Aire  Coastal  Beds  (T.  S.  Hall). 

The  elevation  of  the  peristome,  and  the  surrounding  portion  of 
the  surface  is  very  marked;  the  small,  oval  avicularia  have  half 
the  area  covered. 

Mucronella  personata,  n.  sp.     (PI.  IL,  Fig.  13). 

Zoarium  encrusting.  Zooecia  elongate,  quadrate,  with  a  single 
or  double  row  of  pores  round  the  margin ;  margin  slightly  raised.. 
Thyrostome  suborbicular  or  unguiform,  with  a  curved  flat  mucro 
in  the  proximal  margin;  peristome  narrow,  raised;  a  small,  oval 
avicularium  on  each  side  of  the  thyrostome. .  Ooecia  orbicular, 
immersed,  smooth,  with  a  rounded,  shallow  pit  in  front  of  each 
side  of  a  slightly-raised  carina. 

Locality, — ^Aire  River  (A.  E.  Kitson). 

This  is  a  very  well-marked  species ;  the  mucro  is  a  simple 
curved  extension  of  the  wall  of  the  zooecium,  and  were  it  not 
so  prominent  it  would  probably  be  considered  to  be  a  Lepralia, 
The  dorsal  surface  has  a  round  perforation  near  the  distal  end^ 
which  is  visible  through  the  opening  of  the  thyrostome. 
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Trigonopora,  nov.  gen. 

Zooecia  elongated,  quadrate.  Thyrostome  inversely  subtri- 
angular,  curved  distally,  with  a  mucro  in  the  proximal  angle. 
Sides  with  a  mucro  at  the  distal  ends,  forming  a  small,  circular 
channel  or  opening  on  each  side. 

The  leading  characteristic  of  this  genus  is  the  form  of  the 
thyrostome. 

Trigonopora  vermlcularis,  n.  sp.    (PI.  II.,  Fig.  14). 

Zoarium  encrusting.  Zooecia  quincuncial,  elongated,  quadrate,, 
but  broader  distally.  Thyrostome  inversely  subtriangular,  curved 
distally,  with  a  small  mucro  in  the  proximal  angle ;  sides  with  a 
macro  on  the  distal  ends,  forming  a  small  circular  channel  or 
opening  on  each  side.  Surface  with  vermiform  markings,  at  the 
end  of  some  of  which  are  pores. 

Locality. — Cape  Otway  (J.  Dennant). 

I  at  first  assigned  this  species  to  Mucronella  on  account  of  the 
mucro  in  the  proximal  part  of  the  thyrostome,  but  the  character 
of  the  whole  thyrostome  is  so  peculiar  that  I  have  formed  a  new 
genus  for  its  reception,  as  it  cannot  be  included  in  any  existing 
genus ;  the  distal  part  is  a  simple  curve  in  the  median  portion,^ 
but  at  each  end  the  margin  goes  round  in  a  small  circular, 
almost  closed,  curve,  and  then  turns  sharply  proximally  forming 
a  mucro  on  each  side  in  so  doing,  and  in  the  rounded  proximal 
angle  there  is  a  small  mucro. 

Porina  tuberculosa,  n.  sp.    (PI.  II.,  Fig.  15). 

Zoaria  cylindrical.  Zooecia  in  longitudinal  series,  large^ 
elongated,  quadrate,  separated  laterally  by  distinct,  raised 
margins.  Surface  covered  with  scattered  tubercles.  Thyrostome 
transversely  elliptical;  peristome  elevated,  thin,  with  a  very 
large  elliptical  opening  below  it,  the  upper  margin  of  which  is 
curved  and  overlaps  the  opening.  A  sessile  avicularium  on  each 
side  of  the  thyrostome,  and  equally  elevated  with  it. 

Locality. — Gellibrand  River  (A.  E.  Kitson). 

This  is  somewhat  similar  to  Porina  cribraria,  McG.     It  differs. 
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however,  from  that  species  in  the  zooecia  being  much  longer,  and 
in  having  the  surface  covered  with  tubercles  instead  of  "  rounded 
deep  pits,"  and  the  large  peristomial  pore  is  not  simply 
"  rounded,"  but  is  transversely  elliptical,  with  a  curved  over- 
arching upper  margin  or  lip ;  a  side  vieW^  of  it  is  shown  on  the 
left  side  of  the  figure  near  the  bottom  of  the  upper  left-hand 
zooecium,  and  it  is  clearly  quite  different  from  that  of  P. 
cribraria. 


Lagenipora  morningtoniensis,  n.  sp.    (PL  II.,  Fig.  16). 

Zooecia  ventricose,  surface  granulated,  with  median  or  lateral 
ribs.  Thyrostome  suborbicular ;  peristome  elevated  distally,  and 
laterally  forming  an  irregularly  trilabiate  orifice;  a  round 
avicularium  at  the  end  of  a  subtubular  process,  adherent  to  the 
wall  of  the  zooecium. 

Locality. — Mornington  (T.  S.  Hall). 

The  shape  of  the  zooecium  and  the  irregularly  elevated 
peristome  are  very  similar  to  L.  simplex,  McG. 


Lagenipora  airensis,  n.  sp.    (PI.  II.,  Fig.  17.) 

Zooecia  ventricose ;  a  slightly-raised  scutiform  area  below  the 
thyrostome,  radially  divided  into  subtriangular  elevations,  below 
which  are  sometimes  one  or  two  ribs  enclosing  a  subtriangular 
area.  Thyrostome  orbicular  or  horseshoe  shaped  with  a  sinus  at 
each  proximal  angle;  peristome  elevated  distally,  and  laterally, 
forming  a  trilabiate  orifice. 

Localities. — Aire  Costal  Beds  (Hall  and  Pritchard) ;  Mitchell 
River  (J.  Dennant). 

This  is  a  remarkable  form,  and  in  some  respects  resembles 
L.  morningtoniensis,  but  it  is  much  larger;  the  peristome  rises 
round  the  thyrostome  in  collar-like  elevations,  distally  and 
laterally ;  there  are  one  or  more  ribs  on  the  front  of  the  cell.  I 
have  several  specimens,  and  they  show  considerable  variation 
owing,  chiefly,  to  the  difference  in  the  zoarial  growth.  The 
specimens  from  which  the  figures  are  taken  are  from  the  Aire 
Coastal  Beds,  they  are  glomerate,  and  were  chosen  for  illustration 
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because  the  form  of  the  thyrostome  and  peristome  are  better 
preserved  than  in  those  which  are  encrusting ;  in  the  latter  the 
20oecia  are  quite  distinct  from  one  another,  and  they  have  two 
ribs  diverging  from  the  bottom  of  the  scutiform  area  to  the  base 
of  the  zooecia,  and  the  triangular  space  enclosed  by  them  is 
slightly  concave.  The  structure  of  the  scutiform  area  is  very 
similar  to  that  of  the  front  wall  of  Membraniporella  or  of 
some  Catenicellidae. 


Lekythopora  mooraboolensis,  n.  sp.     (PI.  II.,  Fig.  18). 

Zoarium  glomerate.  Zooecia  orbicular  or  subcorneal ;  surface 
granulated.  Thyrostome  with  a  long  tubular  peristome,  with  a 
small  tubular  avicularian  process  adherent  to  it ;  aperture  of 
peristome  oval  with  a  small  mucro  (?)  projecting  inwards. 
Primary  orifice  too  far  down  the  peristomial  tube  to  be  visible. 

Locality. — Moorabool  (T.  S.  Hall). 

A  single  specimen  of  three  or  four  zooecia.  The  granulated 
surface  of  the  zooecia  is  yellowish,  owing  to  iron  stain,  but  the 
peristomial  tube  is  white  and  semitranslucent.  The  mucro  seen 
in  the  aperture  of  the  peristome  is  probably  the  projecting  side 
of  the  avicularian  tube. 


Lekythopora  kitsoni,  n.  sp.    (PL  IL,  Fig.  19). 

Zoarium  ligulate,  with 'zooecia  on  both  faces.  Zooecia  flask- 
shaped,  with  a  circular  depressed  area  in  front.  Thyrostome 
small,  orbicular,  with  a  thickened  rim  or  margin. 

Localities. — Waurn  Ponds  (T.  S.  Hall) ;  Darriman  (A.  E. 
Kitson). 

This  species  is  plentiful  in  the  Waurn  Ponds  deposit,  and  I 
had  assumed  it  was  peculiar  to  it,  but  recently  I  found  a  few 
specimens  in  the  Darriman  deposit.  All  of  them  present  a 
granular  or  subcrystalline  appearance  under  the  microscope, 
rendering  it  very  difficult  to  be  sure  of  their  structure,  but  it  is 
evidently  a  Lekythopora.  Many  of  the  specimens  are  somewhat 
worn,  and  look  something  like  Adeona  clavata  in  a  bad  state  of 
preservation,  and  probably  it  has  been  taken  for  that  species. 
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Notwithstanding  that  there  may  be  some  doubt  as  to  the 
correctness  of  the  diagnosis  of  this  species,  owing  to  its  peculiar 
state  of  preservation,  I  have  described  it  because  its  presence  in 
the  Waurn  Ponds  and  Darriman  deposits,  and  in  no  other,^ 
indicates  that  these  deposits  belong  to  the  same  horizon. 


(P)  Porella  minutissima,  n.  sp.    (PI.  II.,  Fig.  20). 

Zoarium  encrusting.  Zooecia  very  small,  undefined;  surface 
covered  with  scattered  mamillae.  Thyrostome  with  a  highly- 
raised  subtubular  peristome,  on  the  proximal  part  of  which  and 
adherent  to  it  is  a  tubular  process,  probably  avicularian. 

Locality. — Mitchell  River  (J.  Dennant). 

This  is  a  single  specimen  and  evidently  grew  round  a  small 
cylindrical  alga.  It  is  a  very  small  celled  species ;  the  figure  is 
magnified  a  little  more  than  double  the  extent  of  the  others. 
Just  above  the  thyrostome  on  one  side  (shown  in  two  of.  the 
zooecia  figured)  there  is  a  small  circular  opening  divided  into 
sectors  by  radiating  ribs,  and  most  of  the  mamillae  have  a  small 
perforation  in  the  centre.  It  is  a  very  puzzling  species,  and  its 
position  is  very  doubtful,  as  the  primary  aperture  of  the 
thyrostome  cannot  be  seen ;  indeed,  I  had  given  up  the  idea  of 
describing  it,  but  I  do  so  now  to  bring  under  notice  the  very- 
peculiar  circular  opening  near  the  thyrostome,  the  like  of  which 
I  have  never  seen  in  a  similar  position  in  any  species  of  polyzoa. 


EXPLANATION  OF  FIGURES. 

Plate  I. 

Fig.     1.  Catenariopsis  morningtoniensis. 

2.  Microporella  marginata. 

3.  Smittia  centralis,  var.  laevigata. 

4.  Porella  rhomboidalis. 

5.  Porella  areolata. 

6.  Porella  otwayensis. 

7.  Porella  dennanti. 

8.  Mucronella  proboscoides. 
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Fig.  8a,  the  same,  thyrostome. 

„  8^.  the  same,  side  view  of  zooecium. 

„  9.  Mucronella  conica. 

„  9a.  Mucronella  thyrostome. 

Plate  II. 

10.  Porella  angustata. 

11.  Mucronella  irregularis. 

12.  Mucronella  airensis. 

13.  Mucronella  personata. 

14.  Trigonopora  vermicularis. 

15.  Porina  tuberculata. 

16.  Lagenipora  morningtoniensis. 

17.  Lagenipora  airensis. 

18.  Lekythopora  mooraboolensis. 

19.  Lekythopora  kitsoni. 

20.  (?)  Porella  minutissima. 

Pigs.  1  to  19  magnified  about  12  diameters.    Fig.  20  about  25^. 


Art.  III. — On  the  Occurrence  of  Olacial  Beds  at  Wynya/rd, 

near  Table  Cape,  Tasmania, 

By  A.    E.   KITSON,   F.G.S. 

(With  Plate  III.). 
[Read  3rd  April,  1902.] 

The  beds  referred  to  occur  on  the  north-west  coast  of  Tasmania, 
At  and  near  the  township  of  Wynyard,  as  may  be  seen  from  the 
accompanying  map.  This  is  based  on  the  map  of  Tasmania, 
compiled  in  the  Surveyor-General's  Department,  Hobart,  and 
published  in  1899.     Scale,  8  miles  to  1  inch. 

The  only  papers  on  the  geology  of  the  district  that  I  have  seen 
•are  those  specified  hereunder.^ 

In  the  locality  under  review  the  beds  extend  along  the  coast 
from  a  point  about  midway  between  Table  Cape  and  the  mouth 
of  the  Inglis  River  at  Wynyard,  to  some  little  distance  past  the 
mouth  of  Seabrook  Creek,  which  enters  Bass  Strait  about  3  miles 
east  of  the  Inglis  River.  The  whole  of  the  outcrops  of  the  beds 
east  of  the  Inglis  occur  at,  or  little  above,  sea  level,  and  for  the 
greater  portion  of  the  distance  can  be  seen  only  at  low  tide.  The 
same  remarks  apply  to  the  area  west  of  the  Inglis;  but  here  the 
presence  of  cliffs  along  the  shore  line  enables  the  beds  to  be  seen 
in  section,  though  only  to  the  depth  of  a  few  feet. 

On  the  western  side  of  the  Inglis,  near  its  mouth,  bluish-grey 
shales  with  occasional  pebbles  are  observable  at  low  tide.     They 

1  T.  Stephens,  M.A. :  Remarks  on  the  Geological  Structure  of  Part  of  the  North  Ck>ast 
•of  Tasmania,  with  special  reference  to  the  Tertiarj'  Marine  Beds  near  Table  Cape— Proc. 
Roy.  Soc.  Tasmania,  1869.  R.  M.  Johnston,  F.L.S.  :  Further  Notes  on  the  Tertiary  Marine 
Beds  of  Table  Cape— Proc.  Roy.  Soc.  Tasmania,  1876.  R.  A.  Montgomery,  M.A. :  Report  on 
the  Mineral  Fields  of  the  Gawler  River,  Penguin,  Dial  Range,  Mount  Housetop,  Table  Cape, 
Cam  River,  and  portion  of  the  Arthur  River  Districts— Report  of  Secretary  for  Mines, 
Tasmania,  1895-6.  G.  A.  Waller :  Report  on  the  recent  discovery  of  Cannel  Coal  in  the 
Parish  of  Preolenna,  and  upon  the  New  Victory  Mine,  near  Arthur  River— Report  Dept.  of 
Mines,  Tasmania,  1901-2. 
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have  a  low  dip  of  4°  to  7°  from  about  south-west  to  west.  These 
shales  show  rather  pretty  curves  in  the  beds,  and  can  be  traced 
to  the  adjacent  cliff,  where  a  bed  of  conglomerate  of  varying 
thickness  up  to  6  feet  overlies  them  on  the  eastern  side  of  the^ 
point,  which  has  been  called  Sandy  Cove  Bluff  by  Mr.  Johnston. 
This  blufl^  about  180  feet  high,  consists  of  a  series  of  fossiliferous 
beds  of  limestone  of  Eocene  age  capped  by  basalt.  Mr.  Johnston, 
has  illustrated  it  by  section  in  the  paper  quoted. 

The  Eocenes  are  divided  by  Mr.  Johnston  into  two  convenient 
divisions;  the  lower,  the  Crassatella  bed,  a  few  feet  only  ia 
thickness;  the  upper,  the  Turritella  bed,  78  feet  thick.  Overlying 
.this  is  a  mass  of  volcanic  rock  (basalt,  etc.)  over  80  feet  in 
thickness.  The  Turritella  bed  is  of  special  interest  as  it  contains 
leaves  of  dicotyledonous  plants  as  well  as  marine  shells,  and  in  it,. 
also,  has  been  found  the  oldest  known  Australian  marsupial, 
which  Professor  Spencer,  M.A.,  F.R.S.,  has  described^  under  the- 
name  of  Wynyardia  bassiana. 

Further  north-west,  on  the  opposite  side  of  Sandy  Cove,  the 
beds  appear  in  better  section,  and  consist  of  boulder  clay  merging 
into  conglomerate.  Overlying  this  is  a  conglomerate  of  Eocene 
age  derived  from  the  glacial  beds.  This  conglomerate  contains 
numerous  remains  of  moUusca,  corals,  etc.  It  varies  up  to  about 
4  feet  in  thickness,  and  clearly  indicates  the  littoral  nature  of  the 
beds.  This  Eocene  conglomerate  can  also  been  seen  in  the  cliff 
at  Sandy  Cove  Bluff,  but  there  it  occurs  only  in  very  small 
patches. 

Nearer  Table  Cape,  in  Freestone  Cove,  the  till  passes  upwards- 
into  a  fine-grained,  greenish-grey  argillaceous  sandstone,  with  few 
pebbles;  and  some  distance  seawards  a  patch  of  this  rock  forms- 
an  islet,  standing  several  feet  above   the  general  level  of  the 
sea  floor. 

The  surface  of  the  glacial  beds  on  which  the  marine  Eocenes 
have  been  laid  down  is  rather  uneven,  and  consequently  the 
Eocenes  come  to  sea  level,  and  again  rise  above  it  before  finally 
disappearing  beneath  it  about  one  mile  to  the  north-west  of 
Sandy  Cove,  where  the  basalt  of  Table  Cape  forms  the  cliffs. 

1  ProfeflBor  W.  Baldwin  Spencer,  M.A.:  A  Description  of  Wynyardia  bassiana,  a  Fossil 
Marsapial  from  the  Tertiary  Beds  of  Table  Cape,  Tasmania— -Proc.  Zool.  Soo.  London,  1900,.. 
pp.  776-796. 
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The  till  consists  of  a  matrix  of  tough  mud,  with  embedded 
pebbles,  blocks,  and  masses  of  various  rocks  in  greater  or  less 
number. 

In  general  appearance  it  has  a  strong  resemblance  to  the 
glacial  beds  near  Bacchus  Marsh,  Victoria,  described^  in  various 
publications  by  Professor  David,  B.A.,  F.R.S.,  and  Messrs. 
E.  J.  Dunn,  F.G.S.,  G.  Officer,  B.Sc,  L.  Balfour,  B.A.,  E.  G. 
Hogg,  M.A.,  Geo.  Sweet,  E.G.S.,  and  C.  C.  Brittlebank,  and  to 
those  recently  described*  by  Professor  E.  G.  Hogg,  M.A.,  as 
-occurring  at  Little  Peppermint  Bay,  south  of  Hobart,  Tasmania. 
Both  of  these  occurrences  are  regarded  as  of  Permo-Carboniferous 
-age. 

The  included  pebbles  in  the  Wynyard  beds  are  rounded,  sub- 
angular,  and  angular  in  shape.  Many  of  them,  especially  those 
-of  a  softer  nature,  show  distinct  striae.  They  comprise  various 
rocks,  such  as  indurated  and  normal  sandstones,  quartzites, 
lydianite,  banded  and  ordinary  jaspers,  quartz  of  several  colors, 
felsites  and  mica  schists  of  various  colors  and  kinds,  spotted  mica 
schist,  quartz  schist,  indurated  fine  conglomerates,  lode  quartz 
.showing  included  pieces  of  slate,  fine-grained  grey  and  red 
granitoid  rocks,  argillaceous  and  siliceous  slates  and  shales, 
hornstones,  coarse  grey  aplite,  agates,  chalcedony,  fossiliferous 
and  non-fossiliferous  crystalline  limestone,  and  several  varieties 
of   igneous  rocks  of  dark  color  and  fine  and  medium  texture. 

E.  J.  Dunn,  F.G.S. :  Notes  on  the  Occurrence  of  Glaciated  Pebbles  and  Boulders  in  the 
■  so-called  Mesozoic  Conglomerate  of  Victoria— Proc.  Roy.  Soc.  Victoria,  vol.  xxiv.,  pt.  i. ; 
The  Qlacial  Conglomerates  of  Victoria— Aus.  Ass.  Advt.  Science,  Melbourne,  1890.  Graham 
Officer,  B.Sc,  and  Lewis  Balfour,  B.A. :  Preliminary  Account  of  the  Glacial  Deposits  of 
Bacchus  Marsh— Proc.  Boy.  Soc.  Victoria,  vol.  v.,  n.s.,  1892;  Further  Note  on  the  Glacial 
Deposits  of  Bacchus  Marsh— Proc.  Roy.  Soc.  Victoria,  vol.  vi.,  n.s.,  1893.  Geo.  Sweet, 
F.G.S. ,  and  C.  C.  Brittlebank  :  The  Glacial  Deposits  of  Bacchus  Marsh  District— Aus.  Ass. 
Advt.  Science,  Adelaide,  1893,  vol.  v.  The  Glacial  Deposits  of  Bacchus  Marsh,  G.  Officer, 
L.  Balfour,  and  E.  G.  Hogg,  The  Glacial  Geology  of  Coimaidai— Aus.  Ass.  Advt.  Science, 
Brisbane,  1895,  vol.  vi.  Professor  T.  W.  Edgeworth  David,  B.A.,  F.G.S. :  Evidences  of 
Glacial  Action  in  Australia  in  Permo-Carboniferous  Time— Quart.  Jour.  Geol.  Soc.,  May, 
1896,  vol.  lii.,  part  ii.  C.  0.  Brittlebank,  Geo.  Sweet,  F.G.S.,  and  Professor T.  W.  Edgeworth 
David,  B.A.,  F.G.S. :  Further  Evidence  as  to  the  Glacial  Action  in  the  Bacchus  Marsh 
District,  Victoria— Aus.  Ass.  Advt.  Science,  Sydney,  1898,  vol.  vii.  Graham  Officer, 
B.Sc,  and  Evelyn  G.  Hogg,  M.A. :  The  Geology  of  Coimaidai,  Part  i.— Proc.  Roy.  Soc. 
Victoria,  vol.  x.,  n.s.,  pt.  i.,  1897;  The  Geology  of  Coimaidai,  Part  ii.— Proc.  Roy.  Soc. 
Victoria,  vol.  x.,  n.s.,  pt.  ii.,  1897. 

2  Professor  E.  G.  Hogg,  M.A. :  The  Glacial  Beds  of  Little  Peppermint  Bay,  Tasmania 
—Report  of  Secretary  for  Mines,  Tasmania,  1900-1,  and  Proc.  Roy.  Soc.  Tasmania,  1902. 
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These  are  like  dense  basalt,  and  show  clusters  of  dark-colored 
crystals,  probably  augite. 

The  included  rocks  vary  in  size  from  mere  gravel  to  blocks  of 
granite,  quartzite,  and  sandstone,  several  tons  in  weight.  One  of 
these  granite  blocks  may  be  seen  embedded  in  fine  sediment  in 
Freestone  Cove,  and  large  blocks  of  highly-jointed  quartzite  occur 
in  the  uppermost  portion  of  the  bed  on  the  north-eastern  point  of 
Sandy  Cove  Bluff.  Small  pieces  of  these  quartzites  are  observable 
in  the  immediately-overlying  Eocene  derived  conglomerate. 
Veins  of  calcite  up  to  several  inches  in  thickness  traverse  the 
glacial  beds  in  various  places. 

Fossils  have  been  found  in  some  of  the  pebbles  of  the  glacial 
conglomerate.  They,  have  been  described^  by  Mr.  Robt. 
Etheridge,  jun.,  as  Silurian  types,  comprising  Pentamerus 
tasmaniensis,  R.  Etheridge,  fils;  Spirifer,  3spp.;  Strophomena  (?) ; 
Tentaculites;  Orthis;  and  Atrypa  (?).  No  fossils,  however,  of 
contemporaneous  age  have  been  noticed  in  the  glacial  deposits, 
as  has  already  been  pointed  out  by  Messrs.  Stephens  and 
Montgomery. 

Mr.  Stephens  has  described^  these  Wynyard  conglomerates 
as  follows: — "The  horizontally  bedded  conglomerates  and  breccias 
of  very  variable  character  and  uncertain  age  which  occur  at 
intervals  between  Port  Sorell  and  Table  Cape  appear  to  come 
next  in  geological  order,  but  may  belong  to  the  last-named  series 
of  rocks"  (the  Mersey  Coal  Measures  of  Permo-Carboniferous 
age).  "...  At  the  mouth  of  the  Inglis  ....  large  angular 
blocks  of  granite  and  porphyry,  the  former  sometimes  weighing 
several  tons,  together  with  rolled  pebbles  of  many  of  the  Primary 
rocks,  are  here  seen  embedded  in  a  fine-grained  mudstone,  this 
being  evidently  derived  from  the  denudation  of  some  of  the  softer 
slates,  and  deposited  as  mud  on  the  margin,  or  in  the  bed  of  some 
ancient  river  or  estuary,  which  occupied  a  basin  with  nearly  the 
same  principal  boundaries  as  the  modern  Inglis.  These  massive 
blocks  of  granite  and  other  rocks,  which  are  not  now  found 
///  «Vw  within  several  miles  of  their  present  position,  I  consider  to 


1  R.  Etheridge,  jun. :  Description  of  Remains  of  Trilobites  from  the  Lower  Silurian 
Rocki  of  ^e  Mersey  River,  and  Brachiopoda  from  the  Conglomerate  of  Table  Cape— Proc. 
Roy.  Sec.  Tasmania,  1882. 
s  Loe,  cU. 
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furnish  more  conclusive  evidence  of  glacial  agency  in  the 
geological  history  of  Tasmania  than  I  have  met  with  elsewhere, 
and  they  strongly  corroborate  the  testimony  afforded  by  the 
seemingly  erratic  boulders  which  occur  at  various  points  in  the 
basin  of  the  S.  Esk." 

Mr.  Montgomery,  in  speaking  of  these  conglomerates,  says^ : — 
"  In  New  South  Wales  it  has  been '  noted  that  both  above 
and  below  the  Greta  Coal  Series,  which  corresponds  with 
the  Mersey  Coal  Measures  of  Tasmania,  there  occur  layers  of 
erratic  boulders,  probably  deposited  by  ice  during  periods  of 
continued  low  temperature  in  the  Southern  Hemisphere.  These 
cold  periods  might  supply  an  explanation  of  the  paucity  of  fossils 
in  the  Wynyard  formation,  and  ice  action  would  likewise 
account  for  the  occurrence  of  large  and  heavy  boulders  in  it  in  a 
mudstone  matrix,  instead  of  the  more  usual  one  of  coarse  sand 
and  gravel,  which  is  the  ordinary  result  of  the  sorting  of  detrital 
material  by  wave  action.  During  my  examination,  however,  I 
did  not  see  any  boulders  exhibiting  ice  striation,  or  of  such 
size  as  not  to  be  accountable  for  by  the  ordinary  forces  at  work 
on  every  sea  shore." 

Besides  the  rocks  already  mentioned  by  him  Mr.  Stephens 
says: — "Among  the  rolled  pebbles   which   line  portions  of  the 

beach  near  Table  Cape there  have  been  found  from  time 

to  time  fragments  of  a  hard  compact  shale,  varying  in  color  fron> 
dark  brown  to  dull  black,  and  so  closely  resembling  the  so-called 
*  kerosene  shale'  of  Hartley,  N.S.W.,  both  in  appearance  and 
behaviour  under  the  simple  tests  to  which  I  have  subjected  it, 

that  they  may  be  considered  identical and  the  discovery 

at  different  points  of  several  specimens  all  identical  in  character, 
force  us  to  the  conclusion  that  it  is  of  Pre-Tertiary  age,  and  that 
portions  of  the  series  from  which  it  has  come,  though  removed  by 
denudation  near  the  coast  line,  will  one  day  be  found  at  no  great 
distance  inland." 

Mr.  Montgomery,  also,  referring  to  these  loose  fragments  of 
coal  found  on  the  beach  near  Wynyard,  says^  that  "high  up  in 
it "  (the  Wynyard  formation)  "  the  fossiliferous  beds  and  the  coal 
seam  may  yet  be  found." 

1  Loc.  dt. 

2  Loc.  dt. 
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It  is  interesting  to  note  that  these  predictions,  first  by  Mr. 
Stephens,  and  later  by  Mr.  Montgomery,  have  been  fully  verified, 
as  the  upper  beds  of  the  series  to  which  the  glacial  deposits 
belong,  and  containing  seams  of  cannel  coal,  as  pointed  out^ 
by  Mr.  Geo.  A.  Waller,  have  been  discovered  some  little  distance 
inland  from  Wynyard,  in  the  basin  of  the  Inglis  River. 

At  the  mouth  of  the  Inglis,  east  of  the  breakwater,  till  may  be 
seen  at  low  tide,  and  here  appears  about  horizontal.  About 
three-quarters  of  a  mile  further  east  shaly  mudstones,  very  much 
jointed,  show  in  the  beach  floor.  They  dip  about  N.  70°  W.  at  11°. 
The  successively  superimposed  beds  show  beautiful  serrated  edges 
at  right  angles  to  the  shore  line,  where  the  ever  restless  waves 
have  furrowed  them.  There  is  also  a  pretty,  wavy  appearance 
along  the  different  beds,  and  they  are  jointed  to  a  great  extent. 

Traced  further  eastwards  along  the  shore  hard,  tough  con- 
glomerates, consisting  principally  of  normal  and  altered  sedi- 
mentary rocks,  are  visible  on  the  beach  just  to  the  west  of 
Seabrook  Creek,  with  an  overlying  bed,  seen  only  in  places,  of  an 
exceedingly  hard,  fine,  dense,  bluish-grey  sandstone,  greatly 
resembling  many  sandstones  in  the  Victorian  Mesozoic  Coal 
Measures,  even  to  their  characteristic  pitted  weathering. 

To  the  east  of  the  point  of  basalt  running  into  the  sea  on  the 
eastern  side  of  this  creek  blocks  of  similar  conglomerate  can  also 
be  seen.  They  contain  veins  of  calcite  up  to  6  inches  in 
thickness. 

The  glacial  beds  were  not  observed  east  of  this  place,  the  shore 
line  as  far  as  Burnie,  wherever  examined,  being  occupied  by 
recent  deposits,  by  basalt,  or  by  highly  inclined,  folded  and 
contorted  siliceous  slates,  sandstones,  and  quartz  schists,  having  a 
general  strike  betweeii  N.N.E.  and  N.E.  These  are  regarded  by 
Mr.  Stephens  as  possibly  forming  the  base  of  the  Lower  Silurianr 
(Ordovician)  series,  or  even  of  being  still  older  in  age,  while  Mr. 
Montgomery  speaks  of  them  as  of  Cambro-Silurian  age. 

They  contain  multitudes  of  quartz  veins  and  small  reefs, 
especially  near  Burnie.  A  number  of  anticlines  and  synclines 
can  also  be  observed  at  low  tide,  the  former  especially  being 
splendid  examples,  showing  beautifully  the  rounded  curves  of  the 
strata. 


1  Loe,  eit. 
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They  also  show  numerous  intrusions  of  igneous  rocks  of  several 
kinds,  occurring  as  dykes  and  lenticular  patches,  probably  plugs. 
These  can  be  seen  specially  between  Cooee  Creek  and  Burnie. 
The  rock  in  some  cases  is  of  fine  texture,  and  has  a  granitic 
appearance;  in  others  it  is  like  basalt,  but  very  much  decomposed. 
The  intruded  rocks  are  considerably  altered  along  the  contact, 
especially,  as  might  be  expected,  in  the  case  of  the  larger 
intruding  masses,  which  have  entangled  among  them  blocks  and 
pieces  of  the  sedimentary  rocks.  Several  of  these  igneous  rocks 
have  been  examined  by  Mr.  W.  H.  Twelvetrees,  F.G.S.,  Govern- 
ment Geologist  of  Tasmania,  and  Mr.  W.  F.  Petterd,  who 
describe'  them  as  gabbro. 

The  relation  of  these  glacial  beds  of  Permo-Carboniferous  age 
to  those  of  early  Palaeozoic  (Cambro-Silurian)  age  was  not 
noticed  by  section  anywhere  along  this  part  of  the  coast.  Near 
Seabrook  Creek  their  contact  with  the  folded  rocks  was  obscured 
owing  to  the  flat  nature  of  the  beach,  and  its  sandy  character. 
Perhaps  it  may  be  visible  at  low  tide. 

The  only  place  back  from  the  coast  where  the  glacial  beds  were 
noticed  by  me  is  in  a  small  section  about  half  a  mile  inland,  near 
the  bridge  over  the  Inglis  River  on  the  Table  Cape  road.  Here 
the  rocks  are  shaly  mudstones  with  pebbles,  showing  a  dip  of 
about  4°  30'  to  N.  25°  W.  The  contained  pebbles  are  of  rocks 
similar  to  those  before  mentioned.  Mr.  Montgomery,  however, 
states*  that  the  conglomerates,  which  he  calls  the  "Wynyard 
Formation,"  occupy  an  extensive  area  to  the  south  of  Wynyard, 
between  the  Inglis  and  Cam  Rivers,  and  as  far  back  as  the 
Campbell  Range,  and  the  Arthur  River.  He  also  says: — "It  is 
possible  that  the  Wynyard  Formation  is  the  base  of  the  Coal 
Measures."  Mr.  Waller  holds  the  same  opinion,  for  he  says* : — 
"There  is  now  little  reason  to  doubt  that  the  *  Wynyard 
Formation'  forms  the  base  of  the  Permo-Carboniferous  system." 

The  occurrence  of  coal  seams  in  the  same  series  as  contains  the 
glacial  deposits  is  a  matter  of  interest  as  tending  to  show  the 
close    relationship    between    the    glacial     deposits    of    Permo- 


1  The  Igneous  Rooks  of  Tasmania— Trans.  Aus.  Inst.  Mining  Engineers,  vol.  v.,  1898. 

2  Loc  cit, 
s  Loc  eit. 
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'Carboniferous  age  of  South  Africa,  New  South  Wales,  Victoria 
and  Tasmania. 

Mr.  E.  J.  Dunn,  F.G.S.,  draws  attention^  to  the  association  of 
coal  seams  and  glacial  beds  at  Ashford,  near  the  northern 
'boundary  of  New  South  Wales;  also  to  a  paper^  by  Mr.  David 
Draper  on  the  occurrence  of  Glossopteris,  Gangamopteris,  etc., 
associated  with  coal  seams  at  Boschman's  Fontein,  Maggie's 
Fontein,  etc.,  in  the  Transvaal.  Mr.  Dunn  is  of  opinion  that 
these  boulder  beds  mentioned  by  Mr.  Draper  are  portions  of  the 
Dwyka  conglomerate,  to  which  when  first  recognised  he  gave 
its  specific  name,  from  the  site  where  it  is  characteristically 
Tepresented.  The  occurrence  in  the  River  Inglis  district,  south 
of  Wynyard,  of  marine  fossils  of  Permo-Carboniferous  age,  in  the 
series  containing  the  glacial  beds,  and  the  association  of 
•characteristic  Permo-Carboniferous  plants  such  as  Glossopteris, 
^Gangamopteris,  and  Noeggerathiopsis,  with  similar  marine  fossils 
in  the  Mersey  Permo-Carboniferous  Coal  Measures,  some  40  miles 
•to  the  east  of  this  locality,  furnish  evidence  for  the  correlation 
of  the  Mersey  series  with  that  south  of  Wynyard.  The  wide 
distribution  of  massive  conglomerates  of  Permo-Carboniferous  age 
in  Tasmania  leads  one  to  the  opinion  that  in  many  ol^her  localities 
than  have  yet  been  recognised  in  that  State  their  glacial  origin 
-will  be  fully  demonstrated. 

The  glacial  deposits  at  Wynyard  were  first  noticed  by  me 
in  December,  1900,  when  hurriedly  examicfing  the  Eocene 
fossiliferous  beds  at  Wynyard.  A  strong  opinion  was  then 
formed  that  they  were  of  glacial  origin,  but  I  was  not  enabled  to 
•examine  them  carefully  at  that  time. 

At  the  meeting  of  the  Australasian  Association  for  the 
Advancement  of  Science  held  in  Hobart  in  January  of  this  year, 
I  mentioned  the  matter  when  the  Report  of  the  Glacial  Committee 
•was  under  discussion^  and  referred  to  the  probable  glacial  origin 
of  these  beds.  A  subsequent  visit  in  company  with  the  members 
•of  the  geological  excursion  of  the  Association  to  specially  examine 
the  conglomerates  fully  confirmed  this  opinion,  and  the  glacial 
origin  of  the  beds  was  quickly  recognised  by  the  whole  party. 


1  E.  J.  Dunn,  F.G.S.:  The  Northward  Extension  of  the  Derrinal  Conglomerate  (Glacial 
—Proa  Roy.  Soc.  Victoria,  vol.  x.,  n.s.,  pt.  ii.,  for  1897. 

s  Quarterly  Journal  Geol.  Soc.,  vol.  liii.,  pt.  iii..  No.  211,  p.  810  et.  teg.,  Aug.,  1897. 


Art.  IV. — Notes  on  Some  Recent  Marine  Deposits  in  the 

Neighbourhood  of  WiUiamstown. 

By   F.    E.    grant  and   E.   0.   THIELE. 

paead  12th  June,  1902.] 

On  the  northern  shores  of  Port  Phillip,  immediately  to  the- 
west  of  Williamstown,  there  is  a  considerable  series  of  beds  of 
recent  age,  lying  principally  in  depressions  in  the  basalt,  whicb 
is  the  prevailing  rock  of  the  district,  but  which,  as  a  reference 
to  the  Geological  Quarter-Sheet  shows,  extends  in  places  for 
more  than  a  mile  inland. 

The  best  section  at  present  exposed  for  the  examination  of 
these  beds  occurs  at  a  point  on  the  now  disused  Railway  to- 
Altona  Bay,  about  200  yards  west  of  the  Kororoit  Creek,  about 
2J  miles  from  North  Williamstown  Railway  Station,  and  about 
a  quarter  of  a  mile  from  the  sea — lying  immediately  at  the 
back  of  the  Williamstown  Racecourse.  This  particular  spot  has- 
been  referred  to  by  Messrs.  Hall  and  Pritchard^  as  a  Post 
Tertiary  marine  deposit  considerably  above  sea  level.  At  this 
point  the  beds  appear  to  be  about  8  feet  thick,  and  do  not  lie  in 
a  hollow  in  the  basalt,  but  form  part  of  a  small  rise  through- 
which  a  cutting  about  5  feet  high  has  been  made  for  the  purposes 
of  the  railway.  At  the  north-east  end  of  the  cutting  the  rock 
is  entirely  basalt,  the  surface  of  which  is  seen  to  slope  sea- 
wards, passing  at  first  under  a  thin  layer  of  shells  and  travertine 
and  then  disappearing  altogether  beneath  the  shell  beds,  which 
show  for  the  entire  depth  of  the  cutting  at  its  south-western  end. 
These  beds  consist  very  largely  of  shells,  interstratified  with  a^ 
a  little  fine  white  sand,  and  are  regularly  bedded.  By  careful 
collection  over  80  species  of  Molluscs,  also  Echinoids,  Polyzoa, 
Corals,  etc.,  can  be  readily  obtained  from  the  face  of  the  cutting, 
but  we  have  so  far  been  unable  to  find  any  which  cannot  be 

1  Proc.  Roy.  Soc.  Vic,  vol.  ix.  n.  s.,  art.  xiv. 
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referred  to  as  living  species,  nearly  all  of  which  can  be  found 
living  in  the  waters  of  the  bay,  although  several  of  the  forms  are 
not  now  common  on  the  neighbouring  coast  (e.g.  Murex  umbili- 
<;atus,  Solen  vaginoides,  etc.).  The  beds  are  also  traversed  in 
places  by  seams  of  hard  travertine  in  which  almost  all  trace  of 
the  shells,  from  which  they  have  been  derived,  has  disappeared. 
This  formation  is  no  doubt  due  to  the  action  of  meteoric  waters. 

The  very  large  number  of  shells  present,  and  their  perfect 
state  of  preservation,  point  to  the  beds  not  being  of  the  nature  of 
•drifted  sands  or  dunes.  Even  the  most  fragile  of  the  Gasteropods 
such  as  Haminea  brevis,  Eunaticina  umbilicata,  Amphibola 
fragilis,  Diala  monile,  Turbonilla  mariae,  and  Turbonilla  spina 
are  rarely  found  in  a  broken  state,  while  a  large  percentage  of 
the  Lamellibranchs  are  found  as  double  valves,  and  appear  to  be 
in  situ,  showing  no  signs  of  being  much  weathered  or  of  having 
travelled  very  far.  Other  similar  beds  along  the  coast  present 
the  same  features  in  this  respect,  and  to  the  west  of  the  mouth 
<A  the  Werribee,  shell  beds  more  extensive  than  those  at  Altona 
occur.  They  are  there  intersected  by  numerous  sewerage 
K^hannels,  and  consequently  exhibit  many  fine  sections,  but  we 
have  not  had  an  opportunity  of  investigating  them  throughly. 
The  regular  bedding  of  the  shells,  in  every  case,  is  worthy  of 
notice — those  of  an  estuarine  type,  such  as  Ophicardelus, 
Amphibola,  etc.,  being  frequently  found  in  layers  by  themselves, 
interstratified  with  others  of  a  more  purely  marine  type — 
Apparently  pointing  to  alterations  from  time  to  time  in  the 
conditions  under  which  the  deposits  were  laid  down.  All  the 
beds  show  a  slight  dip  following  the  contour  of  the  hill  which 
they  form.  On  sinking  through  the  beds  on  the  floor  of  the 
deepest  part  of  the  cutting  to  a  distance  of  about  3  feet,  a 
decomposed  wackenitic  clay  was  met  with,  which  gave  place  to 
the  ordinary  basalt  of  the  district  at  a  greater  depth. 

The  top  of  the  beds  was  ascertained  to  be  7J  feet  above 
ordinary  high  water,  and  as  the  perfect  condition  of  the  shells 
renders  it  improbable  that  they  are  wind  blown,  further  evidence 
would  appear  to  be  here  present  of  at  least  10  feet  rise  in  the 
level  of  the  land  bordering  this  part  of  the  bay  during  recent 
geological  time. 
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In  conclusion,  we  have  to  thank  Messrs.  A.  Brown  and  H.. 
Summers,  for  taking  the  height  of  the  beds  above  sea  level. 

The  following  is  a  list  of  the  mollusca  found  in  the  deposit : — 
Lamellibranchiata, 

Barnea  australasiae,  Gray 
Mactrella  ovalina,  Lamarck 

„         cretacea,  Angas 
Anapella  cuneata,  Lamarck 
Mesodesyma  elongata,  Deshayes 
Soletellina  livida,  Lamarck 
Tellina  deltoidalis,  Lamarck 
„       decus^ata,  Lamarck 
Chione  strigosa,  Lamarck 
„        aphrodina,  Lamarck 
„        striatissima,  Sbwerby 
„        laevigata,  Sowerby 
Tapes  fabagella,  Deshayes 
Venerupis  crenata,  Lamarck 
Oardium  tenuicostatum,  Lamarck 
Chamostrea  albida,  Lamarck 
Loripes  icterica,  Reeve 
Area  trapezina,  Lamarck 

„     fasciata,  Reeve 
Mytilus  latus,  Lamarck 
Modiola  nebulosa. 
Pteria  papilionacea,  Lamarck 
Diplodonta  globularis,  Lamarck 
Solen  vaginoides,  Lamarck 
Saxicava  arctica,  Linnaeus 
Gastropoda, 

Murex  umbilicatus,  T.  Woods 

„       triformis,  Reeve 
Lotorium  verrucosum,  Reeve 
Fasciolaria  coronata,  Lamarck 
Trophon  paivae,  Crosse 

„         petterdi,  Crosse 
Cominella  lineolata,  Lamarck 

„         costata,  Quoy  and  Gaimard 
Nassa  fasciata,  Lamarck 
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Nassa  pauperata,  Lamarck 
„     labecula,  A.  Adams 
„     rufocincta,  A.  Adams 
Turricula  scalariformis,  T.  Woods 
Columbella  lincolnensis,  Reeve 
Mangilia  anomala,  Angas 

„       alucinans,  Sowerby 
Clathurella  tincta,  Reeve 
Oonus  anemone,  Lamarck 
Natica  plumbea,  Lamarck 
„       didyma,  Chemnitz 
„       conica,  Lamarck 
Eunaticina  umbilicata,  Quoy  and  Gaimard 
Turbonilla  spina,  Crosse  and  Fischer 

„         mariae,  T.  Woods 
Obeliscus  tasmanicus,  T.  Woods 
Cerithium  monachus,  Crosse  and  Fischer 
Bittium  granarium,  Kiener 

„       cerithium,  Quoy  and  Gaimard 
„       lawleyanum,  Crosse 
„       minimum,  T.  Woods 
Potamides  australis,  Quoy  and  Gaimard 
Triforis  angasi,  Crosse  and  Fischer 
Diala  monile,  A.  Adams 
„     lauta,  A.  Adams 
„     pagodula,  A.  Adams 
Risella  melanostoma,  Gmelin 
Pseudoliotia  micans,  Adams 
Phasianella  australis,  Gmelin 
Astralium  aureum,  Jonas 
Clanculus  plebeius,  Philippi 
„         dunkeri,  Koch 
„         aloysii,  T.  Woods 
Austrocochlea  constricta,  Lamarck 
Diloma  odontis,  Wood 

Phasianotrochus  irisodontes,  Quoy  and  Gaimard 
Gibbula  tiberiana,  Crosse 
Bulla  australis.  Gray 
Cylichna  arachis,  Quoy 
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Haminea  brevis,  Quoy  and  Gaimard 
Tornatina  f usiformis,  Adams 
Siphonaria  diemenensis,  Quoy  and  Gaimard 
Hipponyx  austral  is,  Lamarck 
Calyptraea  calyptraeformis,  Lamarck 
Haliotis  naevosa,  Martyn 
Assiminea  granum. 
Amphibola  fragilis,  Lamarck 

„  quoy  ana,  Potiez 

Ophicardelus  australis,  Quoy  and  Gaimard 
Truncatella  scalariana,  Cox 


Art.  V. — Further  Notes  on  the  River    Yarra  Improve- 
ment  Sections,  at  the  Botanical  Gardens,  Melbourne, 

By  a.    E.   KITSON,   F.G.S. 
[Eead  12th  June,  1902.] 

A  former  paper^  on  the  Geology  of  this  locality  was  read  before 
this  Society  on  13th  December,  1900.  It  was  stated  therein^ 
that,  at  the  eastern  end  of  the  new  cutting  on  the 
northern  side  of  the  river,  a  stratum  of  "black  fissile  clay,  with 
three  thin  laminae  of  comminuted  shells,  and  lenticles  of  pure 
sand,  3  feet  to  4  feet  6  inches  "  in  thickness,  overlay  basalt,  being 
separated  from  it  by  a  bed  of  sandy  clay.  It  was,  also,  mentioned 
that  a  small  parcel  of  the  shelly  material,  collected  from  this  clay 
bed,  had  been  mislaid.  This  collection  has,  fortunately,  come  to 
hand  again,  and  careful  examination  of  the  material  has  enabled 
a  few  of  the  shells  to  be  identified.  1  am  indebted  to  Mr.  J.  H. 
Oatliff,  and  Mr.  J.  Dennant,  F.G.S.,  F.C.S.,  for  kindly  determin- 
*ng  them.  The  shells  were  so  decomposed  that  even  with  the 
greatest  care  only  a  few  specimens  could  be  obtained  in  good 
order.  These  prove  to  be  chiefly  of  lamellibranchs. 
The  list  of  those  obtained  is  as  follows  : — 

Nassa  labecula,  A.  Adams. 

Tatea  rufilabris,  A.  Adams. 

Sphaeriura  ( =  Cyclas)  McGillivrayi,  E.  A.  Smith. 

Corbicula  sp. 

Mactra  sp. 
The  greater  number  of   the  fragments   consist  apparently  of 
those  of  Corbicula.      Of  the  two  gastropods,  one  entire  specimen, 
and  several  fragments  of   Nassa  were  found  ;    while  the  small 
Tatea  rufilabris  occurred  rather  sparingly. 


1  Kitson,  A.  E.:  Geological  Notes  on  the  River  Yarra  Improvement  Sections  at  the 
Botanical  Gardens  and  Vicinity,  Melbourne— Proc.  Roy.  Soc.  Victoria,  vol.  xiii.,  n.s.,  pt.  iL, 
19U0. 

2  Loe.  eit.  p.  247. 
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By  reference  to  the  list  of  shells  given  in  the  former  paper  as^ 
occurring  in  the  shelly  marl  it  will  be  noticed  that  neither  Cor-^ 
bicula  nor  Tatea  was  included.  These  shells  did  not  occur  in  the 
marl  as  far  as  observed.  The  black  clay  they  were  found  in  was- 
then  regarded  as  being  probably  the  littoral  portion  of  the 
estuarine  deposits,  and  that  opinion  has  now  been  confirmed 
as  far  as  relates  to  this  locality.  The  occurrence  in  this  clay  of 
Tatea  and  Corbicula,  and  their  association  with  Nassa  and 
Mactra  prove  that  this  spot  was  near  the  margin  of  the  mouth 
of  the  old  Yarra,  in  water  greatly  affected  by  the  rise  and  fall 
of  the  tide. 

Since  the  former  paper  was  published,  work  of  an  intermittent 
character  has  been  done  in  these  Yarra  Improvements.  The- 
cuttings  have  been  carried  about  165  yards  past  Punt  Road  foot- 
bridge, and  deepened  on  the  western  side.  The  strata  on  the 
western  side  revealed  up  to  the  present  time  consist  of 
15  feet  of  alluvium,  the  lower  portion  being  a  yellowish-grey 
loamy  clay  with  pieces  of  carbonised  wood,  overlying  6  feet  of 
dark  bluish-grey  stiff  clay  with  pieces  of  wood.  No  shells  of 
any  kind  are  observable. 

[On  the  east  of  the  bridge  the  cutting  ends  in  grey  indurated 
claystones  and  massive  beds  of  grey  mudstones.  On  the  northern 
side  these  Silurian  rocks  are  covered  by  4  feet  of  alluvium  at  the 
eastern  end,  but  at  50  yards  west  they  disappear  beneath  about 
20  feet  of  alluvium.  On  the  southern  side  they  show  at  the 
surface  for  75  yards  from  the  end.  The  beds  dip  80°  at  47°. 
The  overlying  beds  consist  of  grey  and  brown  loam,  12-16  feet,, 
resting  on  8  feet  of  dark  and  light  coloured  loam  and  clay,  the 
lower  portion  of  which  contains  a  large  number  of  angular  frag- 
ments of  the  Silurian  rocks.  An  interesting  dyke  occurs  in  the 
Silurian  strata  in  the  southern  bank.  It  is  from  16  inches  to 
2  feet  wide,  bears  N.65°W.,  and  runs  parallel  with  the  section. 
At  the  western  end  it  shows  at  the  surface,  while  at  the  eastern 
it  is  split  into  two  prongs,  one  3  inches,  the  other  8  inches  thick. 
In  the  face  here  numerous  thin  bands  and  threads  branch  off  and 
intersect  the  strata  along  the  joint  planes.  About  20  feet  west 
of  this  point  a  prong  runs  N.  from  the  dyke.  The  rock  is  greatly 
decomposed,  but  is  evidently  of  a  granitic  nature,  and,  as  seen, 
consists  of  clay  and  large  crystals  of  biotite   up  to  1  inch  in. 
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breadth,  and  ^  inch  in  thickness.  No  quartz  was  noticed  in  the 
material  examined.  This  dyke  is  probably  identical  with  that 
from  which  the  micaceous  material  in  the  Anderson  Street 
cutting  was  obtained,  and  belongs  to  the  same  series  of  intrusions- 
as  the  smaller  dyke  near  the  old  pumping  station  mentioned  in 
the  previous  paper,  and  those  revealed^  by  the  sewerage  works  in^ 
South  Yarra.— 7.Yi.02]. 

The  evidence  furnished  by  the  shell-bearing  dark  clay  by  its- 
occurrence  above  the  basalt,  settles  the  question  of  the  relative- 
positions  of  the  volcanic  and  younger  sedimentary  rocks  here. 
From  the  evidence  of  the  deposits  of  sandy  clays,  sands  and' 
gravels,  beneath  the  basalt  in  the  Richmond  and  Clifton  Hiir 
quarries  the  basalt  in  those  places  has  not  flowed  immediately 
over  the  marine  marls,  and  it  is  very  doubtful  if  this  arm  of  the- 
estuary  ever  extended  up  the  valley  to  the  latter  place. 

[Dr.  Coates  records^  the  occurrence  of  marine  shells  Foraminifera 
and  Diatomaceae  from  "the  mud  of  a  swamp  near  the  Yarra, 
where  the  Melbourne  and  suburban  railway  crosses  that  river."' 
He  says,  that  in  some  of  the  specimens  of  the  deposit  "marine 
shells,  pieces  of  cuttle  fish  bone,  and  the  debris  of  echini"  occur. 
Also,  that  "from  inquiries  that  have  been  instituted,  it  is 
estimated  that  the  swamp  has  a  depth  of  not  less  than  60  feet." 
He  was,  therefore,  of  the  opinion  that  the  waters  of  Port  Phillip, 
at  a  time  probably  not  very  remote,  covered  this  locality,  and 
that  after  elevation  of  the  land  took  place  a  lagoon  or  saltwater 
marsh  was  formed,  and  with  further  elevation  a  possible 
incoming  of  fresh  water  destroyed  the  organisms. 

Accepting  this  record  of  marine  fossils  at  South  Yarra,  the 
extension  of  the  estuary  deposits  considerably  further  up  the 
valley  of  the  Yarra  than  Anderson  Street  bridge  is  clearly 
proved.  The  question,  therefore,  of  the  relation  of  the  basalt  to 
the  shelly  marls  becomes  a  still  more  interesting  one.  It  seems 
quite  improbable  for  the  latter  to  overlie  the  basalt,  and  the  only 
alternatives   are   either   that   the   basalt   is   of    younger   or   of 


1  T.  S.  Hall,  M. A.,  and  G.  B.  Pritchard :  A  Contribution  to  our  Knowledge  of  the 
Tertiaries  in  the  Neighbourhood  of  Melbourne— Footnote  p.  226,  Proc.  Roy.  Soc.  Victoria,, 
vol  ix.,  n.8.,  1896. 

3  John  Coates,  M.B.C.S.L. :  On  a  Deposit  of  Diatomaceae  at  South  Yarra— Trans.  Roy- 
8oc.  Victoria,  vol.  v.,  1860. 
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•contemporaneous  age.  I  am  inclined  to  adopt  the  latter  opinion, 
«ind  to  think  that  the  basalt  has  flowed  north-westward  into  the 
deep  estuary,  and  filled  it  up  almost  completely  except  on  the 
southern  edge.  It  was  probably  prevented  from  occupying  the 
indentations  of  the  Botanical  Gardens  lagoon  and  South  Yarra 
valley  by  the  jutting  points  of  Silurian  rocks  which  occur  at  the 
•eastern  sides  of  their  oulets,  as  may  be  seen  by  reference  to  the 
map  with  the  former  paper.  These  points  have  doubtless 
deflected  the  flow  towards  the  north.  The  outlet  to  Port  Phillip 
was  probably  not  closed  for  some  time  later,  and  in  the  meantime 
brackish  water  fauna  occupied  the  locality  near  the  Anderson 
Street  bridge,  as  shown  by  the  shells  specially  mentioned  herein. 
— 7.vi.02]. 

Narrow  arms  of  the  estuary,  similar  to  this  of  the  Yarra, 
formerly  existed  along  the  Moonee  Ponds  Creek  and  the 
Saltwater  River.  In  the  former  locality  marine  shells  have  been 
found,^  and  the  estuarine  deposits  probably  extended  up  to  the 
vicinity  of  Flemington  Road  Railway  Station.  On  the  Saltwater 
River  in  all  probability  they  reached  the  foot  of  and  even  beyond 
the  semi-circular  ridge  in  the  Flemington  Racecourse,  occupying 
the  whole  of  the  "  Flat"  in  this  reserve. 

At  the  Botanical  Gardens  the  old  estuary  appears  to  have  had 
fairly  steep  banks.  For  most  of  the  way  from  its  eastern  side, 
and  round  its  northern  end  past  Kensington  and  to  Footscray, 
the  margin  of  the  estuary  consisted  of  more  or  less  steep 
banks  and  cliffs,  while  on  going  to  the  south-west  towards 
Williamstown  these  cliffs  vanish,  and  the  shore  is  low,  and  slopes 
gently  inland. 

In  close  proximity  to  the  pl*ce  where  the  marine  shells  occur, 
along  the  Moonee  Ponds  Creek,  a  portion  of  the  jaw  of 
Diprotodon  australis,  Owen,  has  been  found,  as  recorded*  by  Mr. 
Pritchard,  and  though  the  nature  of  the  deposits  containing  the 
shells,  and  their  relation  to  the  sandy  clay  in  which  the  bone  was 
found  are  not  stated,  yet  it  appears  as  if  they  are  contempo- 
raneous deposits.  Mr.  Pritchard  has  evidently  so  regarded  them, 
and  is  of  opinion  that  they  are  of  Pleistocene  age. 

1  Pritchard,  G.  B.:  On  the  Occurrence  of  Diprotodon  australis,  Owen,  near  Melbourne 
— Proc.  Roy.  Soc.  Victoria,  vol.  xii.,  n.s.,  pt.  i.,  1899. 

2  Loc.  cit. 
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In  a  recent  paper^  by  Mr.  J.  F.  Mulder,  the  basalt  of  the 
plains  of  the  Moorabool  River,  near  the  viaduct  on  the  Geelong- 
Ballarat  Railway,  is  shown  to  be  resting  upon  a  deposit  of  sandy 
gravel,  full  of  calcareous  casts  of  Newer  Pliocene  fossil  shells,  thus^ 
proving  the  basalt  to  be  not  older  than  Newer  Pliocene  age.  The 
upper  volcanic  rocks  of  the  whole  of  the  Western  Plains  coming 
eastwards  to  the  Melbourne  district  are  regarded  as  belonging  to- 
the  one  age.  Therefore,  the  basalt  in  the  Lower  Yarra  Valley 
must  be  Newer  Pliocene  or  younger. 

Evidence  is  present  showing  that  the  whole  of  the  area 
bounding  the  Yarra  Estuary  was  within  late  geological  time 
beneath  the  waters  of  the  Bay,  and  has  since  been  slowly  raised. 
Meanwhile  the  Yarra  continued  cutting  its  channel  deeper,, 
and  extending  its  mouth  till  at  the  present  time  this  is  about 
5  miles  away  in  a  straight  line  from  its  former  mouth  at  the 
Botanical  Gardens. 

The  occurrence  of  indentations  in  the  eastern  shores  of  Port 
Phillip,  such  as  the  areas  occupied  by  the  Elwood  and  Carrum 
Swamps,  and  the  thin  deposits  containing  recent  shells  which 
cover  a  large  extent  of  the  coast  along  the  western  shores  of  Port 
Phillip  from  Williamstown  towards  Geelong,  also  prove  that  the 
area  bordering  the  northern  part  of  Port  Phillip  is  one  of 
comparatively  recent  elevation. 

Again,  along  the  margin  of  Western  Port,  and  in  the  valley  of  the 
Powlett  River  in  South  Gippsland,  there  also  occurs  what  seems^ 
undoubted  evidence  of  the  existence  of  a  large  sheet  of  water  in 
comparatively  recent  times,  and  of  subsequent  elevation  of  the  land 
surface.  In  the  Powlett  Valley  the  country  in  some  parts  has 
the  appearance  of  an  area  originally  consisting  of  low  mud  banks^ 
islands  and  promontories,  separated  by  indentations  with  fairly 
deep  channels  having  the  character  of  those  now  visible  in 
Western  Port.  [Further  east,  also,  such  as  along  the  northern 
shores  of  Corner  Inlet,  evidence  of  elevation  does  not  seem  to  be 
wanting.  It  seems,  therefore,  as  if  a  considerable  portion  of  the 
southern  coast  of  Victoria  has  undergone  some  elevation  during 
recent    times.      I   am   indebted   to   Messrs.   T.  S.  Hall,  M.A., 

1  J.  F.  Mulder :  Newer  Pliocene  Strata  on  the  Moorabool  River— Proc.  Roy.  Soc 
Viotoria,  voL  xiv.,  part  ii.,  1901. 
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J.  Barnard,  and  F.  G.  A.  Barnard  for  information  respecting  the 
diatomaceous  deposit.  I  was  not  familiar  with  the  paper  by 
Dr.  Coates  till  considerably  after  this  paper  was  read.  I  desire 
to  thank  Professor  Gregory,  D.Sc,  F.R.S.,  for  considerately 
allowing  the  new  material  referred  to  herein  to  be  microscopically 
examined  in  the  Geological  Laboratory  at  the  University,  and 
also  Mr.H.  J.  Grayson  for  kindly  making  the  examination.  Mr. 
Grayson  has  determined  the  occurrence  of  diatoms  belonging  to 
the  genera  Campy lodiscus,  Actinocyclus,  Surirella,  Navicula,  and 
Inclosira  in  the  material  from  the  most  easterly  cutting,  and  also 
a  few  spicules  of  a  sponge  belonging  to  the  genus  Spongilla.  Tn 
one  of  the  beds  here  half  of  the  material  consists  of  diatoms, 
-almost  exclusively  Actinocyclus  with  a  few  Campylodiscus.  The 
shell-bearing  clay  above  the  basalt  contains  no  diatoms  except  an 
occasional  frustule  of  Campylodiscus.  Mr.  Grayson  had  himself 
collected  some  diatomaceous  earth  at  a  depth  of  5  feet  from  the 
surface,  close  to  the  spot  from  which  the  collection  examined  by 
Dr.  Coates  was  made.  He  found  that  the  prevailing  diatoms 
were  those  belonging  to  the  first  four  mentioned  genera,  and  that 
the  material  differs  in  no  way  from  the  Punt  Road  samples.  He 
.also  says  that  diatoms  are  abundant  at  Coode  Island  and  West 
Melbourne  lagoon  at  a  depth  of  about  6  feet,  near  the  Corpora- 
tion Freezing  Works  in  Flinders  Street,  Melbourne,  and  in 
-sewerage  works  on  the  southern  side  of  the  Yarra  River  on  the 
Port  Melbourne  flat.  It  will  thus  be  seen  that  they  occur  over  a 
large  area  of  the  low  land  in  the  metropolis. — 7.vi.02]. 


Aht.    VI. — Description  of   some  New    Victorian  Fresh- 

ivater  Ar)iphipoda,  No.  2. 

By   O.    a.   SAYCE. 

(With  Plates  IV.,  V.,  VI.,  VII.). 
[Read  12th  June,  1902.] 

In  last  year's  Proceedings  I  described  four  new  species  of  fresh- 
-water  Victorian  Aniphipoda.^  Since  then  I  have  received  addi- 
tional material  through  the  kindness  of  friendly  collectors,  and 
■am  now  able  to  add  four  more  hitherto  undescribed  species  from 
our  State*  Amongst  these  one  is  of  especial  interest,  inasmuch 
4is,  although  an  inhabitant  of  surface-waters,  it  is  totally  without 
eyes,  and  is  comparable  in  this  respect  to  another  of  our  local 
■species  (Niphargus  pulchellus)  described  by  me  in  these 
Proceedings.'* 

In  addition  to  the  descriptions  of  the  new  species,  I  have  given 
further  information  concerning  some  of  those  described  in  my 
last  paper,  and  have  adduced  evidence  of  the  migration  of  the 
^enns  Chiltonia. 

Chiltonia  australis,  Sayce. 

Hyalblla  australis,  Sayce.  Proc.  Roy.  Soc.  Vict.,  xiii., 
pt.  2,  pp.  226-230,  pi.  xxxvi. 

Rev.  T.  R.  R.  Stebbing,  F.R.S.,  recently*  established  the 
^enus  Chiltonia  for  Dr.  Chilton's  Hyalella  mihiwaka,  from  New 
Zealand,  and,  although  the  characters  of  my  H.  australis  are  not 
quite  in  agreement  with  his  generic  description,  notably  in  the 
terminal  rudimentary  uropods  being  two,  not  one-jointed,  I  think 
it  bettter  to  unite  it  with  the  New  Zealand  form. 


1  Proc  Roy.  Soo.  Victoria,  vol.  xiii.,  pt.  ii.,  pp.  225-242. 
4  Proc.  Roy.  Soc.  Victoria,  vol.  xii.,  pt.  ii.,  pp.  162-169. 
4  Trans.  Linn.  Soc.  London,  vii.,  pt.  8,  p.  408. 
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The  only  marked  differences  between  the  several  species  of 
Hyalella  and  Chiltonia  australis  are  that  in  the  latter  the  first 
maxillae  does  not  possess  a  minute  rudimentary  one-jointed  palp, 
and  the  second  pair  of  gnathopoda  in  the  male  is  without  a^ 
conspicuous  lobe  to  the  wrist ;  but  this  latter  difference  is  only 
one  of  degree,  for  it  has  a  minute  unarmed  one,  as  shown  in  my 
drawing. 

In  Chiltonia  mihiwaka,  besides  the  loss  of  the  maxillary  palp,  the 
terminal  uropoda  are  only  one-jointed,  and  in  Dr.  Chilton's  drawing^ 
the  wrist  of  the  second  gnathopods  is  quite  without  any  lobe. 

Chiltonia  australis  therefore  forms  an  interesting  connecting 
link  between  the  New  Zealand  and  American  forms,  and  affords- 
good  evidence  of  C.  mihiwaka  having  migrated  from  America  tf> 
New  Zealand  through  Victoria,  as  some  other  forms  of  life  appear 
to  have  done. 

Through  the  kindness  of  Professor  Baldwin  Spencer,  from 
whom  I  received  some  material  collected  from  Lake  Hindmarsh,. 
I  am  now  able  to  add  another  species  to  this  genus. 

Chiltonia  subtenuis,  sp.  nov.    (PI.  IV.). 

Male, — Body  comparatively  slender,  first  four  side-plates  of 
subequal  depth  to  their  respective  segments.  Epimeral  plates  of 
last  two  segments  of  metasome  with  posterior  angles  a  little 
produced  acutely  backwards,  ventral  margins  evenly  convex. 
Cephalon  large,  as  long  as  first  two  segments  of  mesosome  com- 
bined, lateral  edges  deeply  excavated.     Eyes  large,  slightly  oval. 

Mouth  parts  large  and  strong,  possessing  all  the  characteristics 
of  the  type.  Maxillipedes  relatively  stouter,  but  of  quite  the 
same  form  and  armature. 

Upper  antennae  equal  in  length  to  cephalon,  and  first  three 
segments  of  mesosome  combined,  peduncle  with  second  and  third 
joints  of  equal  length,  each  shorter  than  the  first ;  flagellum  a 
little  longer  than  peduncle  with  about  nine  rather  long  joints. 
Lower  antennae  a  little  shorter  than  the  upper,  gland  cone 
prominent,  following  joint  produced  below  distally  to  a  conical 
spur  tipped  with  setae  ;  flagellum  of  about  six  joints. 

First  gnathopoda  with  anterior  margin  of  side-plates  slightly 
produced  anteriorly,  lower  margin  evenly  convex,  carpus  with 
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evenly  rounded  lobe  bearing  about  eight  stout  faintly  feathered 
setae ;  propodus  a  little  longer  than  carpus,  subtrigonal, 
widening  distally,  anterior  margin  strongly  curved,  palm  nearly 
transverse,  slightly  convex  and  entire,  meeting  the  posterior 
margin  in  an  evenly  rounded  narrow  curve  bearing  a  little  spine, 
posterior  margin  a  little  convex  and  free  from  setae.  Second 
gnathopoda  with  propodus  normally  large,  almost  as  broad  as 
long,  posterior  margin  equalling  half  the  length  of  the  anterior, 
both  nearly  straight,  palm  transverse,  convex  and  setose,  deiined 
by  a  small  rounded  tubercle.  Dactyl  us  of  equal  length  to  the 
palm,  inner  margin  entire,  and  on  the  outer  margin  a  plumose 
setae. 

First  two  pairs  of  pereiopoda  equal  in  length  and  form,  the 
third  also  of  similar  length,  fourth  longer,  fifth  of  equal  length 
to  the  fourth.  In  each  of  the  last  three  pairs  the  basos  is 
expanded,  the  last  greatly  so,  being  as  wide  as  its  length,  with  the 
hind  margin  strongly  convex  and  deeply  and  irregularly  serrated. 

Uropods  normal  to  the  genus,  terminal  pair  one-jointed.  Telson 
subrectangular,  lateral  angles  rounded,  distal  margin  with  a 
small  rounded  expansion  medianly;  armed  distally  above,  on 
each  side  of  the  median  line,  with  two  spinules. 

Female, — Similar  in  form  to  the  male,  except  in  the  second 
gnathopoda  which  are,  except  for  being  rather  longer,  like  the 
first  pair. 

(7^/^«r.— Spirit  specimens  uniformly  yellowish. 

Length, —  $  4  mm.     ^  rather  larger. 

Occurrence, — From  Lake  Hindmarsh,  North- Western  Victoria 
(received  from  Professor  Baldwin  Spencer). 

Remarks, — ^This  species  is  easily  distinguished  from  the  New 
Zealand  C.  mihiwaka,  by  the  much  more  slender  body,  and  the 
larger  head  and  eyes;  and  from  C  australis,  by  the  shorter 
nrosome,  one-jointed  terminal  uropoda,  shape  of  the  hands,  and 
much  shorter  antennae.  Amongst  about  twenty  specimens  there 
were  only  two  males. 

Atyloides  fontana,  sp.  nov.     (PI.  V.). 

In  general  appearance  very  like  A.  gabrieli,  but  with  deeper 
side-plates,  the  antennae  not  bearing  fascicles  of  long  setae,  and 
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the  upper  with  shorter  peduncle,  also  the  mandibular  palp  has 
not  the  penultimate  joint  so  widely  expanded. 

Body  with  short  setae  thinly  scattered  over  the  surface.  First 
four  pairs  of  side-plates  considerably  deeper  than  their  respective 
segments,  evenly  rounded  below  and  unclothed,  the  first  not  in 
the  least  expanded  distally  ;  the  fourth  slightly  deeper  than  wide. 
Last  pair  of  epimeral  plates  of  metasome  with  posterior  angle 
minutely  angularly  produced,  margin  above  entire  and  a  little 
convex,  ventral  margin  almost  straight  and  unarmed,  anterior 
angle  narrowly  rounded. 

Cephalon  equalling  in  length  the  first  two  segments  of  meso- 
some  combined.     Eyes  circular,  black. 

Upper  antennae  less  than  half  the  length  of  the  body,  with  few 
setae ;  peduncle  short,  not  longer  than  the  cephalon  and  half  of 
the  first  joint  of  mesosome  combined,  its  ultimate  joint  rather 
more  than  half  the  length  of  the  penultimate ;  flagellum  consider- 
ably longer  than  twice  the  length  of  peduncle,  with  40-50  short 
-articuli,  secondary  appendage,  normal,  one-jointed.  Lower 
antennae  of  about  equal  length  to  the  upper,  with  few  setae; 
peduncle  extending  to  the  limit  of  upper,  flagellum  more  than 
twice  the  length  of  peduncle  with  30-40  joints. 

Gnathopoda  subequal,  the  second  with  the  basal  joint  a  little 
longer  than  the  first,  hands  small,  not  any  larger  than  the  first, 
and  of  identical  form,  carpus  equal  in  length  to  the  propodus, 
lobed  posteriorly  and  thickly  clothed  with  long  spinef orm  setae ; 
propodus  oblong,  subquadrate,  palm  oblique,  very  slightly  con- 
cave, fringed  with  a  few  spinules,  and  at  the  limit  a  row  of  four 
or  five  stout  spines ;  forming  with  the  hind  margin  a  right-angle ; 
hind  margin  broken  by  two  or  three  transverse  ridges  of  long 
spineform  setae,  the  distal  one  being  the  most  prominent, 
anterior  margin  with  four  fascicles  of  setae,  and  on  the  outer  face 
a  single  bunch  near  the  palm.  Dactylus  as  long  as  the  palm, 
inner  margin  with  about  four  equidistant  fine  spines,  and  on  the 
outer  margin  a  faintly  pectinated  one  a  little  more  proximally 
than  the  middle  length. 

First  two  pairs  of  pereiopoda  much  longer  than  the  gnatho- 
poda, of  equal  length  and  form ;  last  three  pairs  quite  similar 
in  form  to  each  other,  gradually  increasing  in  length  distally ; 
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ffreely  spinulose ;    basos  of  each  well  expanded,  the  hind  margin 
-evenly  curved  and  minutely  serrate. 

Uropoda  with  the  peduncles  of  each  extending  to  an  even 
distance  behind,  first  two  pairs  with  outer  ramus  a  little  shorter 
than  the  inner,  upper  margins  thickly  fringed  with  little  spines. 
Terminal  uropoda  extending  to  the  limit  of  the  lower  pair,  rami 
lanceolate,  margins  fringed  with  little  spines  and  a  few  plumose 
.seta^e. 

Telfion  of  even  width  to  its  length,  deeply  cleft,  lateral  edges 
almost  straight,  apex  of  each  piece  broadly  rounded  and  bearing 
t^ree  setae,  also  a  little  below,  one  on  each  of  the  inner  and 
outer  sidea 

Colour. — Spirit  specimens  uniformly  yellow. 

length. — 10  mm. 

Occurrence, — From  a  rivulet  near  Wood's  Point;  altitude 
About  3000  feet  (collected  by  Mr.  S.  W.  Fulton). 

Retfiarks, — This  species  agrees  well  in  general  characters  with 
Atjloides  gabrieli,  described  in  my  last  paper;  it  is,  however, 
more  normal  to  the  genus  as  instituted  by  Stebbing,  notably  in 
the  inner  lobe  of  the  first  maxillae  bearing  a  lateral  fringe  of 
many  plumose  setae  (not  only  tipped  by  three),  also  by  the 
mandibular  palp  not  being  so  widely  expanded.  The  only 
notable  feature  of  difference  from  the  other  known  species  of 
.that  genus  appears  to  be  in  its  possession  of  a  distinctly  lobed 
wrist  in  the  gnathopods;  in  all  other  respects  it  is  in  close 
agreement.  In  the  latter  respect  it  agrees  with  Calliopius^  but 
.tiiat  genus  has  the  telson  entire,  and  the  upper  antennae  have  no 
accessory  appendage.  From  Pontogeneia,  with  which  Atyloides 
appears  to  be  closely  allied,  it  differs  in  possessing  a  secondary 
antennary  appendage,  as  well  as  by  the  lobed  wrists.  In  both 
CSaUiopius  and  Pontogeneia  also  the  antennae,  of  at  least  the 
male,  bear  numerous  large  calceoli  on  the  antennae,  which  does 
not  appear  to  be  the  case  in  any  of  the  Atyloides,  certainly  not  in 
•mj  two  species. 

Gammarus  australis,  Sayce. 

Proc.  Boy.  Soc.  Vict.,  xiii,  n.s.,  pt.  2,  pp.  233-237,  pi.  xxxix. 
Since  describing  this  species,   I  have  received  some  further 
specimens  of  it,  and  am  now  able  to  define  the  sexual  charactev^. 
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Also  I  find  that  some  of  the  text  in  the  supplementary  description 
was  left  out  in  the  printing ;  on  page  235  under  first  maxillae, 
the  description  of  the  maxillipeds  is  given,  and  the  first  and 
second  maxillae  are  omitted,  I  shall  now  add  these. 

J^irst  Maxillae, — Inner  lobe  apically  pointed,  inner  margin 
straight,  facing  obliquely,  fringed,  along  its  whole  length  with 
many  plumose  setae.  Outer  lobe  stout,  and  apically  bearing  at 
least  ten  denticulated  spines  which  are  set  in  a  double  row,  so 
that  their  number  is  difficult  to  determine,  and  there  may 
possibly  be  one  or  two  more  of  them.  The  palp  is  two-jointed, 
that  of  the  right-hand  side  terminates  in  six  teeth,  that  of  the 
left  bears  ten  apical  spines,  and  on  the  outer  face,  at  the  base  of 
these,  three  longer  ones. 

Second  Maxillae, — Inner  lobe  extending  almost  ta  the 
extremity  of  the  outer  one,  summit  rounded  and  thickly  clothed 
with  fine  spinules,  inner  margin  sparsely  fringed  with  spinules, 
and  also  having  a  submarginal  oblique  row  of  plumose  setae» 
Outer  lobe  broadly  rounded  at  the  extremity  and  bearing  many 
spinules,  some  of  which,  toward  the  outer  margin,  are  longer  than 
the  others  and  faintly  pectinated. 

Body. — I  find  on  further  examination  that  in  the  last  segment^ 
of  the  urosome  the  dorsum  bears  on  each  side  of  the  median  line- 
a  small  spine,  which  is  hidden  by  many  long  fine  spinules,  whiefc 
also  arm  the  other  segments  of  the  urosome  and  last  two  seg- 
ments  of  the  metasome. 

Gnathopoda. — Dactyli  bearing  on  the  inner  margin  a  secondary 
claw,  and  at  its  base  two  or  three  setae ;  on  the  outer  margin 
near  to  the  articulation  a  single  setae. 

Sexual  Characters. — In  the  gnathopoda  the  first  pair  has  no> 
apparent  difference  in  the  two  sexes,  but  the  second  has  the 
propodus  and  carpus  rather  longer  and  more  slender  in  the  female 
than  in  the  male.  The  palm  also  is  set  more  obliquely  in  the 
male,  but  this  is  subject  to  variation. 

The  termination  of  the  inner  ramus  of  the  last  uropoda  also 
shows  a  slight  sexual  difference.  In  the  female  the  apex  is. 
narrowly  rounded  and  bears  about  seven  spinules,  and  just  below 
these  on  the  dorsal  surface  there  are  two  spinules  situated 
medianly,  and  a  long  stout  spine  on  each  side  of  them.  In  the 
male  the  corresponding  part  is  rather  broader  and  bears  at  the 
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inner  angle  two  stout  spines,  and  the  margin  between  them  and 
the  outer  angle  is  fringed  with  long  slender  spinules  ;  also  on  the 
dorsal  surface  there  is  a  row  of  eight  long  subapical  spinules. 

Occurrence. —  Besides  Dandenong  Creek,  near  Bayswater,  where 
tlie  type  specimens  came  from,  I  have  three  specimens  found 
in  association  with  Atyloides  gabrieli,  and  a  blind  species 
(Gammarus  haasei)  described  below,  which  Mr.  Haase  collected 
from  a  little  rivulet  in  a  fern  gully  at  Monbulk,  at  an  altitude  of 
about  800ft. 


Gammarus   haasei,  sp.  nov.     (PI.  YL). 

Body  of  similar  form  to  G.  australis,  but  rather  deeper, 
appendages  not  so  densely  setose,  and  not  possessing  eyes. 
Segments  of  metasome  dorsally  possessing  few,  those  of  urosome 
"with  many  long  fine  spinules,  which,  in  the  two  last  segments, 
almost  obscure  a  small  stout  submarginal  spine  on  each  side  of 
the  median  line.  Cephalon  of  equal  length  to  the  first  two 
figments  of  the  mesosome  combined.  Coxal-plates  more  or  less 
spinose  and  setose,  fourth  as  wide  as  its  depth.  La»t  pair  of 
epimeral  plates  of  metasome  with  postero-lateral  angle  acute, 
slightly  acuminate,  margin  above  with  a  few  minute  hairs, 
ventral  margin  with  two  stout  and  two  minute  spines. 

Peduncle  of  upper  antennae  extending  beyond  the  limit  of  the 
penultimate  joint  of  the  lower,  flagellum  about  two-thirds  the 
length  of  the  body  with  40-50  joints,  accessory  appendage  with 
3-5  joints.  Lower  antannae  with  flagellum  of  about  19  joints; 
in  the  male  with  last  joint  of  peduncle  and  about  the  first  six 
joints  of  flagellum  bearing  calceoli. 

Gnathopoda  much  more  slender  in  female  than  in  male.  In 
the  female^  hands  comparatively  small,  the  second  with  carpus 
and  propodus  considerably  longer  than  in  the  first  pair,  but  of 
mibequal  form,  carpus  fully  as  long  as  propodus,  propodus  oblong, 
sabquadrate,  palm  almost  transverse  and  straight,  fringed  with 
flpinules,  and  at  the  posterior  angle,  which  is  narrowly  rounded, 
three  conspicuous  spines,  posterior  margins  of  the  two  mentioned 
joints  with  many  transverse  rows  of  setae,  some  of  which  are 
faintly  feathered,  also  a  few  little  fascicles  of  setae  along  the 
anterior  margins,  and,  in  the  propodus,  a  few  bunches  scattered 
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over  the  outer  face.  Dactyli  at  about  the  middle  length  bearing 
a  secondai^  claw  and  three  setae  near  to  its  base ;  on  the  outer 
margin  a  seta  towards  the  proximal  end.  In  the  ma/e  the  two. 
pairs  of  gnathopoda  are  much  more  strongly  built^  the  second 
compared  with  the  first  rather  longer,  and  propodus  a  very  little 
larger;  the  second,  compared  with  the  female  with  the  basis 
shorter,  carpus  much  shorter,  being  less  than  two-thirds  the 
length  of  the  propodus,  and  propodus  much  larger,  in  other 
respects  they  are  subequal. 

Pereiopoda  with  dactyli  of  each  having  a  stout  fine-pointed 
spinule  on  the  inner  margin  at  the  base  of  the  claw,  and  near  to 
it  on  the  side  a  seta,  also  on  the  outer  margin  more  proximally 
one,  and  sometimes  two  plumose  setae.  Last  three  pairs  of 
almost  equal  length,  the  penultimate  a  very  little  longer  than  the- 
other  two. 

Terminal  uropoda  of  medium  length,  differing  in  form  in  the 
two  sexes.  In  the  female  with  the  outer  ramus  twice  the  length ' 
of  the  inner,  terminating  in  a  rudimentary  joint,  outer  margin 
with  four,  inner  with  three  ridges  of  spines,  and  a  longitudinal 
series  of  plumose  setae.  Inner  ramus  lanceolate,  outer  margin 
with  three  equidistant  spines,  inner  with  about  six  plumose  setae, 
apex  with  four  long  spinules.  In  the  male^  outer  ramus  subequal ' 
to  the  female,  inner  ramus  rather  longer  and  of  different  shape, 
its  inner  margin  being  almost  straight  and  fringed  with  plumose 
setae,  the  outer  margin  straight  for  about  two-thirds  of  its  length 
when  it  is  angularly  deflected  and  runs  straight  to  the  narrowly 
rounded  apex,  and  is  fringed  with  about  six  long  spinules.  The 
apex  carries  a  stout  spine  and  a  few  spinules. 

The  telson  is  cleft  to  the  base,  each  piece  is  broadly  rounded 
at  the  end  and  furnished  with  numerous  long  spinules,  also  a  few 
on  the  upper  surface. 

Colour. — Spirit  specimens  white. 

Length, — Largest  10  mm. 

Occurrence. — From  a  little  runnel  in  a  fern  gully  at  Monbulk, 
near  Lilydale,  Victoria.  Altitude  about  800ft.  In  association 
with  Gammarus  australis  and  Atyloides  gabrieli  (collected  by 
Mr.  J.  F.  Haase). 

Remarks. — This  species  agrees  rather  closely  with  G.  australis, 
but,  although  inhabiting  surface  waters,  is  peculiarly  character- 
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ized  in  being  without  the  slightest  trace  of  eyes.  It  is  also  more 
differentiated  in  the  male,  the  hands  of  the  gnathopoda  being 
conspicuously  stronger  and  the  wrists  shorter,  also  the  lower 
antennae  possess  calceoli,  which  are  not  to  be  seen  in  G. 
australis. 

I  have  had  the  opportunity  through  the  kindness  of  Mr.  G.  M. 
Thomson,  of  New  Zealand,  of  examining  his  Niphargus  mortoni^ 
from  Tasmanian  fresh-waters,  which  is  certainly  congeneric  with 
the  two  species  just  mentioned,  and  is  in  rather  close  agreement 
with  G.  australis.  He  provisionally  placed  it  in  the  genus 
Niphargus,  and  some  may  think  it  necessary  to  institute  a  fresh 
genus  to  receive  these  three  forms,  but  the  characters  are  so  close 
to  those  of  Gammarus,  that  it  does  not  appear  to  me  to  be 
necessary.  The  number  of  dorsal  spines  on  the  urosome  are 
certainly  few,  but  in  respect  to  the  mouth  parts  and  other 
features  they  are  quite  normal.  Thomson's  species  has  normal 
eyes  like  G.  australis,  and  has  the  coxal-plates  shallower  than  in 
that  species,  the  dorsum  is  not  clothed  with  nearly  so  many  fine 
spinules,  the  inner  branch  of  the  terminal  uropoda  is  shorter  and 
inner  ramus  much  shorter,  the  upper  antennae  have  a  smaller 
secondary  appendage  and  relatively  rather  longer  terminal 
peduncular  joint,  also  the  body  and  appendages  are  not  nearly  so 
setose. 

The  above  new  species  is  named  in  compliment  to  Mr.  J.  F. 
Haase,  who  collected  it. 

Supplementary  description. — In  all  I  received  11  specimens,  and 
4  of  these  are  males. 

jEyes, — There  is  not  the  slightest  trace  of  any  crystalline  lense 
or  pigment. 

Mouth  parts, — These  agree  very  closely  with  those  of  G. 
australis  and  G.  mortoni,  and  call  for  no  special  mention. 

Upper  Antennae. — The  first  antennae  of  the  male  compared 
with  the  female  is  rather  longer,  being  about  four-fifths  the 
length  of  the  body,  while  in  the  female  it  is  not  more  than 
two-thirds,  and  the  flagellum  has  respectively  about  50  and  40 
joints.  In  each  sex  the  flagellum  has,  besides  a  large  number  of 
ordinary  tactile  setae,  on  the  inner  side  of  each  joint,  except 
above  the  first  ten  and  the  last  three  or  four,  a  single  "olfactory 
cylinder,"  also  the  peduncle  bears  on  the  first  joint  about  five  or 
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six  and  the  second  and  third  joints,  distally,  two  or  three  plumose 
sensory  setae. 

Lower  Antennae, — The  peduncle  is  a  little  longer  than  the 
flagellum,  the  two  last  joints  subequal  and  clothed  thickly  with 
bunches  of  setae,  and,  at  the  distal  end  of  each,  two  or  three 
plumose  sensory  setae.  There  are  about  19  joints  in  the 
flagellum,  which  are  also  thickly  setose,  but  they  are  not  so  long 
or  as  dense  as  in  G.  australis.  In  the  male  the  last  joint  of  the 
peduncle,  on  the  inner  side,  has  a  row  of  four  calceoli,  and  one  on 
each  of  the  first  six  joints  of  the  peduncle.  In  G.  australis  there 
are  no  calceoli,  but  G.  mortoni,  which  has  relatively  shorter 
antennae,  possesses  one  on  each  of  the  first  six  joints  of  the 
flagellum,  but  none  on  the  peduncle.  The  former  has  longer  and 
more  numerous  setae  than  the  other  two  local  species. 

Coxal-plates, — The  first  three  pairs  are  fringed  with  spineform 
setae  as  in  G.  australis,  but  they  are  not  so  numerous  nor  as  long 
as  in  that  species ;  each  also  bears  three  or  four  spines  on  the 
posterior  margin.  The  fourth  is  of  even  depth  to  its  length,  and 
its  ventral  margin  bears  only  a  few  setae. 

Branchial  and  Incubatory  Lainellae. — The  former  are  simple 
and  pedunculated,  and  the  latter  large  and  fringed  with  setae. 

First  and  Second  Pereiopoda, — The  first  is  a  little  longer  than 
the  second,  the  latter  compared  with  the  third  being  about  as 
long  as  from  the  proximal  end  of  the  basos  to  near  the  limit  of 
the  carpus. 

Thirds  Fourth  and  Fifth  Pereiopoda, — The  third  and  fifth 
are  of  equal  length  and  the  fourth  is  a  little  longer.  In  G. 
australis  it  is  relatively  longer.  The  bases  of  each  are  ex- 
panded, that  of  the  third  being  rather  wider  than  the  others, 
being  in  the  proportion  of  three-quarters  as  wide  as  its  length. 
In  lateral  outline  it  is  oblong,  subquadrate  ;  the  fourth  has  the 
posterior  margin  narrowing  rather  irregularly  to  the  succeeding 
joint ;  the  fifth  also  only  differs  in  the  hind  margin  which  is 
concave,  it  is  irregularly  serrate,  and  besides  a  fringe  of  setules 
bears  a  rather  stout  spine  at  the  distal  extremity. 

Pleopoda  and  Uropoda. — These  are  normal  and  call  for  no 
special  mention,  the  terminal  pair  and  the  telson  have  already 
been  described. 
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Neoniphargus  fultoni,  sp.  nov.    (PI.  VII.). 

Similar  in  general  features  to  N.  spenceri,  coxal-plates  scarcely 
:SO  deep,  with  only  a  few  marginal  setae  and  no  spines,  the  first 
pair  relatively  shorter  and  distally  narrower ;  legs  rather  longer 
and  not  so  spinulose,  eyes  smaller  and  subspherical. 

Last  two  segments  of  urosome  dorsally  bearing  a  spine  on  each 
.side  of  the  median  line,  and  one  or  two  little  spinules  on  each  of 
the  four  preceding  segments.  Last  pair  of  epimeral  plates  of 
juetasome  with  posterolateral  angles  acute,  but  not  produced, 
margins  above  with  but  one  or  two  setae,  ventral  margins 
nearly  straight  and  anteriorly  bearing  a  conspicuous  submarginal 
-spine,  anterior  angles  rather  narrowly  rounded.  Cephalon 
scarcely  as  long  as  the  two  succeeding  segments  combined, 
lateral  corners  broadly  rounded. 

Upper  antennae  rather  more  than  half  the  length  of  the  body, 
peduncle  with  its  last  joint  subequal  in  length  to  the  preceding 
one,  flagellum  nearly  twice  the  length  of  peduncle,  of  about  18 
-articuli ;  secondary  appendage  normal  (two-jointed).  Lower 
antennae  with  last  joint  of  peduncle  a  little  shorter  than  the 
preceding  one,  flagellum  a  little  shorter  than  the  two  last  joints 
of  peduncle  combined,  of  about  nine  articuli.  In  the  male  with 
upper  and  lower  antennae  bearing  numerous  calceoli. 

Gnathopoda  similar  in  form  and  armature  to  G.  australis,  but 
with  hands  relatively  a  little  longer  and  the  coxal-plates  of  first 
pair  distinctly  shorter  than  the  second,  also  narrower  at  the  apex. 

Pereiopoda  with  last  joint  of  each  having  a  stout  spine  on  the 
inner  margin.  Three  last  pairs  long  and  slender,  coxal-lobes 
not  bearing  any  stout  marginal  spines,  penultimate  considerably 
longer  than  the  other  two,  which  are  equal  to  each  other  ;  basal 
plates  widely  expanded,  the  last  being  two-thirds  as  wide  as  its 
length. 

Terminal  uropoda  of  similar  length,  but  no  so  spinulose  as  in 
N.  spenceri,  the  outer  ramus  with  the  terminal,  rudimentary 
joint  longer,  and  the  minute  scale-like  inner  ramus  tipped  with 
one  plumose  setae,  also  on  the  inner  margin  another  one. 

Telson  long,  deeply  cleft,  each  piece  narrow  at  the  end,  with 
two  subapical  spines,  and  on  the  upper  surface  a  few  little 
;8piiiules. 


58      Proceedinga  of  the  Royal  Society  of  Victoria, 

Colour,     Spirit  specimens  uniformly  dark  yellow. 

Length, — 6.5  m.m. 

Occurrence, — From  a  spring  at  Collin's  coach  stage,  near  to* 
Wood's  Point.  Altitude  about  3000  feet.  (Collected  by  Mr. 
S.  W.  Fulton.) 

Bemarks, — This  species  is  easily  distinguished  from  N.  spenceri 
by  its  narrower  side-plates  (that  of  the  first  pair  being  distally 
much  narrower  and  somewhat  shorter  than  the  succeeding  one), 
by  the  penultimate  segment  of  the  metasome  having  its  ventral 
margin  not  so  curved,  and  furnished  with  a  stout  spine,  by  longer 
legs,  and  the  dactyli  only  possessing  one  spine  on  the  inner 
margin,  not  three,  by  the  almost  circular  eyes,  and  by  a  much 
narrower  telson.  From  N.  thomsoni  by  the  deeper  side-plates, 
the  much  longer  terminal  uropods  and  antennae,  which  in  the- 
upper  ones  bear  a  longer  terminal  peduncular  joint,  by  the- 
character  of  the  eyes  and  telson,  as  well  as  by  several  other 
features. 

EXPLANATION     OF     PLATES. 

Plate   IV. 
Chiltonia  subtenuis,  n.  sp. 

Plate  V. 
Atyloides  fontana,  n.  sp. 

Plate  VI. 
Ganimarus  haasei,  n.  sp. 

Plate  VIL 
Neoniphargus  fultoni,  n.  sp. 

The  following  lettering  is  used  to  designate  the  corresponding- 
parts  : — C.   cephalon;    Ms.,    mesosome;    Mts.,    metasome;    Ur., " 
urosome;    A^,   superior  antennae;    A^,   inferior  antennae;    L\, 
anterior  lip;  L^.,  posterior  lip;  M.,  mandibles;  m\,  first  maxillae;, 
m^.,    second    maxillae;      mp.,    maxillipedes;      Gn\     and     Gn*., 
gnathopoda,    first    and     second     pairs;      Pr^.-Pr*.,    pereiopoda, 
first    to    fifth    pairs;     U\-U'.,    uropoda,    first   to   third   pairs f 
T.,  telson. 


Proe.   R.S.    Victoria,  lg02.        Plate  IV. 


Prae.  a.S.    Vicloria,   igos.        Plate   V. 


Atyloldes  fontana,  ep.  ■ 


Proc.  S.S.    Victoria,   tg02.       Plate   V. 


Atyloldes  fontana,  sp.  i 


/.._ 
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Gammarus  haasei,  sp.  u. 


Art.  VII. — Some  little  known  Victorian  Decapod  Crus- 
tacea vdth  Descriptions  of  New  Species,  No,  II, 

By  S.   W.   FULTON  and  F.   E.   GRANT. 

(With  Plates  VIIL,  IX.,  X-) 

[Read  10th  July,  1902.] 

The  paper  which  we  have  now  the  honour  to  submit  is  the 
second  of  a  series  of  papers  which  we  hope  to  continue  dealing 
with  our  Victorian  decaJDods.^  Four  of  the  species  dealt  with  are 
new  to  science,  whilst  the  remaining  one  is  of  considerable 
interest,  and  is  new  to  the  Victorian  record.  lb  is  a  fresh-water 
form  found  by  us  occurring  in  Lake  Colac,  and  so  near  to  kindred 
forms  that  at  present  we  are  not  prepared  to  separate  it  from 
specimens  with  a  similar  habitat,  which  we  have  received  from 
New  Zealand  and  Norfolk  Island  through  the  kindness  of 
Dr.  Chilton,  of  Christchurch,  and  a  further  series  from  Mr.  Wm. 
Lang,  of  Norfolk  Island. 

Of  the  new  species  three  are  shrimps  living  on  a  sandy  bottom 
in  Port  Phillip  and  Western  Port,  the  Australian  analogues  of 
the  well-known  English  "Crangon,"  the  common  edible  shrimp  of 
Europe.  The  remaining  new  species  is  a  form  of  crab  dredged  by 
the  late  J.  Bracebridge  Wilson,  and  which  we  found  amongst  the 
Royal  Society's  collection  in  the  Biological  Laboratory  of  the 
University. 

Tribe — Catametopa. 
Family — Hymenosomidae. 

Hymenosoma  lacustris.    Chilton.    (PL  VIIL) 

Elamena  (?)  lacustris.      Chilton.      Trans.  N.Z.  Inst.,  vol.. 
xiv.,  p.  172,  pi.  8,  1882. 

1  in  our  previous  paper  (Proc.  Roy.  Soc.  Victoria,  vol.  xiv.)  on  p.  62,  line  7,  for  jint 
joint  read  fourth  joint.  Also  on  p.  64  the  figures  were  reduced  in  the  process  of  re- 
production,  and  consequently  the  magnifications  g^ven  are  not  correct. 
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Hymenosoma  lacustris.     Chilton.     Trans.  N.Z.  Inst.,  voL 
XV.,  p.  69,  1883. 

We  have  found  this  crab  to  be  plentiful  in  the  fresh  waters  of 
Lake  Colac,  Victoria,  and  a  single  specimen  collected  by  Mr.  T. 
S.  Hall  some  years  ago  in  the  Moorabool  River  is  undoubtedly 
a  young  female  of  this  species.  The  species  was  described  by 
Dr.  Chilton  in  1882  from  specimens  taken  in  Lake  Pupuke — a 
fresh-water  lake  near  Auckland,  N.Z.  The  author  has  kindly 
furnished  us  with  examples  from  the  type  locality  and  also  with  a 
small  series  from  Norfolk  Island.  As  to  these  we  observe  that 
those  from  the  different  localities  differ  slightly  in  the  following 
characteristics : — 

From  New  Zealand, — In  addition  to  the  points  set  out  in  the 
original  description  the  following  may  be  noted : 

The  carapace  has  two  obsolescent  teeth  on  the  anterior  lateral 
margins. 

The  chelipedes  of  the  male  have  the  hand  with  the  lower 
posterior  margin  faintly  tuberculate,  the  wrist  with  only  a  very 
small  tubercle  on  its  lower  margin,  and  the  arm  with  a  small 
tubercle  on  its  distal  outer  margin. 

The  specimens  we  have  received  from  New  Zealand  are  smaller 
than  those  from  Lake  Colac,  and  about  the  same  size  as  those 
from  Norfolk  Island. 

Frofti  Lake  Colac^  Victoria. — The  carapace  has  one  obsolescent 
tooth  on  the  anterior  lateral  margins. 

The  chelipedes  of  the  male  have  the  hand  with  the  lower 
posterior  margin  armed  with  5-7  small  rounded  teeth  and  a 
rounded  tubercle  in  the  median  line  near  its  articulation  with  the 
wrist,  the  wrist  with  a  prominent  bifid  tubercle  on  its  lower 
margin  (in  some  cases  cut  into  two  distinct  teeth)  and  the  arm 
without  a  tubercle  on  the  distal  outer  margin.  The  specimens 
are  as  a  rule  more  hairy  than  those  from  New  Zealand. 

The  pleon  of  the  male  has  a  prominent  tubercle  on  the  outer 
margin  of  the  first  somite,  and  less  prominent  ones  on  the  second 
and  third. 

The  outer  maxillipedes  are  more  cordate  than  in  the  New 
Zealand  form. 

From  Norfolk  Island. — The  carapace  is  more  nearly  circular, 
and  is  without  marginal  teeth.  It  is  also  generally  more  hairy 
than  either  of  the  above. 
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The  ohelipeds  of  the  male  have  the  hand  with  the  teeth  more 
prominent,  and  with  the  median  tubercle  well  defined;  the  wrist 
with  the  tubercle  prominent  and  bifid,  the  arm  with  the  outer 
tubercle  well  defined.    The  hairs  are  stouter,  shorter  and  straight. 

On  the  pleon  of  the  male  the  tubercles  are  absent  on  the  first 
and  second  somites,  the  succeeding  ones  have  a  depression  in  the 
median  line  which  is  filled  with  hair. 

The  outer  maxillipedes  are  similar  to  those  from  New  Zealand. 

In  the  examination  of  a  number  of  specimens  these  features  are 
not  found  to  be  constant,  and  a  large  series  of  adult  males  from 
each  locality  must  be  observed  before  we  are  prepared  to  divide 
them  into  distinct  species.  In  the  Norfolk  Island  examples  the 
various  points  in  which  the  species  difiers  from  others  of  the  same 
genus  are  more  clearly  defined,  and  the  hairs  clothing  the  carapace 
are  stronger,  straighter  and  slightly  more  numerous  than  in 
those  from  the  other  localities — this  may  be  due  to  its  tropical 
habitat. 

It  is  worthy  of  note  that  Lake  Pupuke  in  New  Zealand^ 
although  near  the  sea  is  cut  ofi*  from  it  by  sheets  of  recent  basalt^ 
while  Lake  Colac  is  also  surrounded  by  tertiary  basaltic  flows, 
but  is  situate  some  35  miles  from  the  nearest  sea,  which  is 
separated  from  it  by  a  high  range  of  hills. 

We  have  refigured  the  species  from  Victorian  examples. 


Tril)e — Dromiidea, 

Family — Dromiidae, 

Cryptodromia  wilsoni,  sp.  nov.    (PL  IX.). 

All  parts,  except  the  tips  of  the  fingers  and  dactyli,  thickly 
covered  with  a  dense  spongy  tomentum,  which  on  the  dorsal 
surface  of  the  carapace  is  markedly  ridged  and  pitted,  the  ridges 
defining  the  regions. 

Carapace  much  broader  than  long  and  deeply  convex — on 
removal  of  the  tomentum  the  surface  is  smooth,  with  the  regions 
not  so  clearly  defined. 

Front  cut  into  three  teeth— the  centre  one,  which  is  on  a 
lower  plane  than  the  two  upper  ones,  is  small  and  acute,  the  two 
upper  ones  are  larger  and  obtuse. 
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A  flat  obtuse  tooth  occurs  near  the  middle  of  the  upper  border 
of  the  orbit — but  there  is  no  outer  orbital  spine.  The  suborbitid 
lobe  is  well  defined  and  dentiform. 

The  anterO'lateral  borders  of  the  carapace  are  cut  into  four 
prominent  acute  teeth.  The  first,  which  is  the  smallest,  is  situate 
-on  the  hepatic  region,  on  the  same  level  as  the  suborbital  angle. 
The  others  are  on  the  true  lateral  margin,  the  distance  between 
the  second  and  third  being  only  about  two-thirds  of  that  between 
the  third  and  fourth.  The  fourth  is  slightly  nearer  the  median 
line  of  the  carapace  than  the  third.  There  is  a  small  tooth  or 
tubercle  between  the  first  of  the  above  mentioned  teeth  and  the 
endostome. 

The  hand  is  somewhat  long  and  longitudinally  ridged  on  its 
•outer  surface,  but  it  is  not  nodular.  There  are  two  strong 
tubercles  on  the  wrist. 

The  first  two  pairs  of  ambulatory  legs  bear  strong  nodulations 
on  their  carpus  and  propodos,  the  last  two  pairs  are  short  and 
flattened,  and  only  obscurely  nodular,  and  alternating  in  length 
on  either  side.     The  dactyli  are  short  and  curved. 

Dimensions  op  Type. 

Breadth  of  carapace  -         -  30  mm.  21  mm. 

Length  of  carapace  -         -         -  22    „  16    „ 

Length  of  chelipede  -         -  42    „  22    „ 

Length  of  1st  ambulatory  limb  33    „  21     „ 

Locality, — Dredged  off  Port  Phillip  Heads  (J.  Bracebridge 
Wilson). 

Type  presented  by  the  Royal  Society  to  the  National  Museum. 
•Co-types  in  the  Biological  Museum. 


Tribe—  Car  idea. 
Family — Crangonidae.     Bates. 
Genus   Pontophilus.     Leach. 

This  genus  closely   approximates   to   the   well-known   Grenus 
Orangon,  plentiful  in  European  waters,  and  of  which  the  edil^ 
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-shrimp  of  the  English  markets  "Crangon  crangon,"  Linn.,  forms 
so  well  known  a  type. 

It  may  be  readily  distinguished  from  that  genus  by  the 
possession  of  seven  gills  on  each  side  (as  against  five  in  Crangon), 
•and  by  the  exceedingly  short  chelate  second  periopoda;  the  third 
periopoda  also,  although  of  greater  length,  are  filiform  as 
compared  with  the  two  remaining  pairs,  which  are  more  robust. 

So  far  the  only  species  from  Australasian  waters  which  have 
been  described  are  P.  australis,^  Thomson,  from  New  Zealand ; 
and  P.  intermedins,^  Bates,  from  St.  Vincent's  Gulf;  and  P. 
-challengeri,^  Ortmann. 

The  three  forms  now  described  bring  the  Australian  represen- 
tatives of  the  genus  up  to  six. 


Pontophilus  obllquus,  sp.  nov.    (PI  X.,  Fig.  1). 

TVIte  cephalothoraXy  which  is  about  one-third  the  total  length  of 
the  body  is  subquadrate  when  viewed  from  above,  and  is 
{umisbed  with  a  broad,  flattened,  and  somewhat  concave 
rostrum,  obscurely  trifid  at  its  extremity.  The  posterior  angle 
is  well  defined,  and  the  antero-lateral  margins  are  prominently 
extended  as  spines,  but  there  are  no  further  spines  on  the  borders 
Anterior  to  this. 

Two  long  pointed  spines  occur  on  the  median  line ;  these  are 
pointed  forward,  and  give  to  the  cephalothorax  the  aspect  of 
having  a  median  carina.  On  each  side  of  the  foremost  of  these 
there  are  two  long  pointed  spines  turned  obliquely  inwards,  from 
which  the  species  takes  its  name. 

The  regions  of  the  carapace  are  well  defined  and  are  delineated 
Tjy  distinct  rugae. 

The  abdomen  is  short  and  broad,  narrowing  somewhat  abruptly 
from  the  third  to  the  fifth  segment.  It  is  geniculate  at  about 
right  angles  at  the  third  segment,  the  segments  from  the  first  to 
the  fourth  are  smooth,  whilst  the  fifth  and  sixth  are  strongly 
<»krinate.     The  first  segment  slightly  overlaps  the  cephalothorax 

1  Thomson :  Trans,  and  Proc.  New  Zealand  Institute  XI.,  1^8,  pi.  10,  fig.  Al. 
s  Bates :  Proc  Zool.  Soc.  London,  1863,  p.  503,  pL  41,  fig.  6. 

8  Orfanann:  Decapod.  Schizopod.  Plankton  Exped.,  1893,  and  Proo.  Acad.  Nat  Sci. 
PhiUuL,  p.  186, 1886. 
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at  the  margins,  whilst  in  the  centre  there  is  a  long  oval  space,  ia 
which  the  integument  is  not  calcified.     A  similar,  hut  smaller, 
'  space  occurs  between  it  and  the  following  segment. 

The  second  segment  is  narrow  in  the  centre  and  expanded  at 
each  side  into  two  rounded  lobes,  which  overlap  the  preceding 
and  succeeding  segments. 

The  third  segment  the  longest  and  is  sinuate  posteriorly. 

ThQ  fourth  is  short  and  smooth. 

The  fifth  is  narrow,  and  bears  a  strong  median  ridge. 

The  sixth  is  somewhat  long  and  exceedingly  narrow,  and  ia 
hollowed  on  each  side,  thus  throwing  the  centre  lip  into  a  strong 
ridge,  which  bifurcates  at  its  posterior  end. 

The  telson  is  of  the  same  length  as  the  sixth  segment,  is 
strongly  ridged,  and  is  fringed  at  the  end  with  stiff  hairs. 

The  uropods  are  narrow  and  slightly  longer  than  the  telson, 
and  are  fringed  with  strong  hairs. 

The  first  antennae  are  robust  and  furnished  with  two  flagella, 
which  reach  only  slightly  beyond  the  squames  of  the  second  pair* 
The  basal  joints  are  short,  reaching  little  beyond  the  margin  of 
the  carapace. 

The  second  antennae  are  long,  and  furnished  with  short,  broad 
basal  squames. 

The  chelipedes  are  robust,  and  reach  to  the  level  of  the  distal 
end  of  the  antennal  squamae ;  they  are  furnished  with  a  long, 
curved  dactylos,  between  the  base  of  which  and  the  short  mobile 
finger  there  is  a  short  fringe  of  hair.  The  mobile  finger  is 
situate  about  midway  between  the  base  of  the  dactylos  and  the 
next  joint. 

The  second  pereiopod  reach  only  to  the  carpus  of  the  first  pair, 
and  are  clothed  with  hair. 

The  third  pair  are  of  normal  length  and  filiform. 

The  fourth  and  fifth  pairs  are  more  robust,  and  with  the  third 
pair  terminate  in  a  simple  styliform  dactylos. 

Dimensions  op  Type.     J^. 

Length  (entire)       -         -  -  23  mm. 

Length 'of  carapace  -  -  8   „ 

Length  of  abdomen         -  -  12   „ 

Length  of  telson     -         -  -  5 

Length  of  1st  pereiopod  -  -  9 
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HcUntat. — Dredged  off  Shoreham,  Western  Port,  in  about  five 
fathoms  on  a  sandy  bottom. 

Observations, — This  species  is  readily  distinguished  from  the 
next  two  hereunder  described  principaUy  by  its  broader  form,  by 
the  disposition  of  the  dorsal  spines  on  the  cephalothorax  and  by 
the  form  of  the  abdomen. 

It  does  not  appear  to  have  close  affinity  to  any  member  of  the 
genus  as  set  out  by  Ortmann  in  his  revision  of  the  Family 
Crangonidae.^ 

The  type  has  been  deposited  with  the  National  Museum. 


Pontophilus  victoriensis,  sp.  nov.    (PI.  X.,  Fig.  2.) 

The  cephalothorax  is  nearly  one-quarter  the  total  length 
measured  from  the  base  of  the  rostrum  to  the  tip  of  the  telson. 
The  anterior  margin  is  furnished  with  an  obtuse  concave  rostrum 
scarcely  as  long  as  the  eye  stalks.  A  prominent  tooth  occurs  at 
the  outer  angle  of  the  orbit,  and  another  forms  the  apex  of  the 
antero-lateral  angle,  behind  which  there  are  two  other  teeth  on 
each  lateral  margin. 

There  is  a  marked  depression  at  the  base  of  the  rostrum  and 
behind  the  eyes.  In  the  median  line  immediately  behind  the  base 
of  the  rostrum  there  are  three  strong  teeth  projecting  forward, 
which  make  the  carapace  appear  strongly  carinate  when  viewed 
from  above.  Behind  each  of  the  external  orbital  teeth  there  are 
five  more  spines  in  a  longitudal  line  reaching  about  three-fourths 
the  length  of  the  carapace,  and  half  way  between  the  third  of 
these  spines  and  the  lateral  margin  there  is  another  single 
prominent  spine  on  either  side. 

The  abdomen  is  about  three  times  the  length  of  the  cephalo- 
thorax and  tapers  gradually  and  regularly  to  the  telson. 

The  first  segment  is  the  shortest  and  slightly  overlaps  the 

cephalothorax  on  its  lateral  margin.     It  is  bordered  in  the  centre 

both  anteriorly,  and  posteriorly  by  a  small  uncalcified  area,  and  ia 

without  any  carina  on  its  surface. 
The  second  segment  is  about  twice  the  length  of  the  first,  and 

carries  a  prominent  median  carina  for  two-thirds  of  its  posterior 

length,  which  is  continuous  through  the  next  two  segments. 

1  Ortmann :  Proa  AomL  Nat  Sol  Philadelphia,  1895,  pp.  178-197. 
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The  third  segment  is  three  times  the  length  of  the  first,  and 
slightly  sinuous  at  its  posterior  margin,  where  the  abdomen 
becomes  steeply  geniculate. 

TYiQ  fourth  segment  about  equals  the  second  in  length. 

On  the  fifth  segment  which  is  short  the  median  carina  bifur- 
cates and  terminates  in  its  posterior  margin. 

The  sixth  segment  equals  the  third  in  length,  and  its  posterior 
lateral  angles  at  its  articulation  with  the  telson  are  dentiform. 

The  telson  is  as  long  as  the  two  anterior  segments,  and 
slightly  longer  than  the  uropods  and  terminates  in  a  small  tooth, 
which  is  supported  on  either  side  by  two  long  fine  spines,  and  is 
somewhat  longitudinally  ridged  and  distally  fringed  with  stiff 
hairs. 

The  uropods  are  narrow  and  fringed  with  hairs. 

The  first  antennae  are  bifiagellate  and  longer  than  the  squamae 
of  the  second  pair. 

The  second  antennae  are  long  and  fine,  and  furnished  with  the 
•characteristic  broad  basal  squames. 

The  chelipedes  have  the  propodos  somewhat  long  and  slender, 
the  immobile  finger  is  situate  at  about  one-third  the  distance 
between  the  base  of  the  daotylos  and  the  next  joint.  The  carpos 
is  somewhat  globular  in  outline,  and  is  furnished  with  a  prominent 
tooth  on  its  inner  margin. 

The  second  pereiopod  are  short  and  chelate,  reaching  only  to  the 
carpos  of  the  first  pair,  and  are  not  clothed  with  hairs. 

The  remaining  three  pairs  have  the  normal  characters  of  the 
genus. 

Dimensions  op  Type. 

Length  (entire)       -         -  -  24  mm. 

Length  of  carapace  -  -  6   „ 

Length  of  abdomen         -  -  13   „ 

Length  of  telson     -         -  -  5   „ 

Length  of  1st  pereiopod  -  -  8   „ 

Habitat, — Altona  Bay  and  Beaumaris,  Port  Phillip.  Dredged 
in  about  five  fathoms  on  a  sandy  bottom. 

Observations, — This  species  has  some  affinity  with  P.  australiBi 
Thomson.   By  the  kindness  of  the  author  we  have  been  fumished 
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with  specimens  of  his  species,  from  which  ours  may  be  dis- 
tinguished by  the  presence  of  three  dorsal  median  spines,  and  by 
its  more  slender  form. 

The  type  has  been  deposited  with  the  National  Museum. 


Pontophilus  flmdersi,  sp.  nov.    (PI.  X.,  Fig.  3.) 

This  species  somewhat  resembles  P.  victoriensis  (described 
•above)  in  its  general  form  and  proportions. 

The  cephalothorax  is  bounded  anteriorly  by  a  rounded  6oncave 
rostrum  of  equal  length  to  the  eye  stalks.  The  post-orbital 
Angles  are  well  defined,  and  the  lateral  marginal  angles  form 
•distinct  teeth,  behind  which  the  margins  are  cut  into  three  large 
iorwardly  directed  spines. 

The  upper  surface  forms  a  raised  platform  terminated  anteriorly 
by  a  curved  ridge,  which  is  continuous  with  the  anterior  half  of 
the  orbital  margins  and  the  margin  of  the  rostrum.  This  ridge 
-extends  backward  on  the  dorsal  surface  parallel  with  the  lateral 
margins,  behind  the  eyes  it  is  cut  into  four  small  fine  teeth.  In 
the  median  line,  at  its  anterior  fourth,  there  is  a  strong  forwardly 
•directed  tooth  or  spine,  slightly  behind  which  on  each  side 
between  the  ridge  above  mentioned  and  the  lateral  margin  there 
lis  Ahdther  prominent  spine. 

The  abdomen  is  smooth  and  without  distinctive  features^  except 
that  the  last  two  segments  are  laterally  compressed,  giving  them 
•a  somewhat  carinate  appearance. 

The  telson  is  dorsally  ridged  and  terminates  in  a  brush  of  stiff 
iiairs.  It  only  slightly  exceeds  in  length  the  uropods,  which  are 
also  fringed. 

The  first  antennae  have  the  basal  joints  considerably 
lengthened,  reaching  to  half  the  length  of  the  squamae  of  the 
4«cond  pair,  beyond  the  end  of  which  the  two  flagella  scarcely 
pass. 

The  second  antennae  are  furnished  with  very  long  and 
£ne  flagella. 

The  pereiopods  in  all  their  characters  closely  resemble  those  of 
JP.  victoriensis. 

5a 
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Dimensions  op  Type. 
Length  (entire)       -       •-         -         22  mm. 
Length  of  carapace  -         -  6*^ »» 

Length  of  abdomen         -         -         H     ,> 
Length  of  telson     -         -         -  3.5 

Length  of  1st  pereiopod  -         -  8 

Habitat — Dredged  on  a  sandy  bottom  in  about  four  fathoms- 
off  Shoreham,  Western  Port. 

Observations, — This  species  appears  to  have  its  closest  affinities, 
with  P.  intermedins,  Bates.     We  have  not  seen  specimens  of  this 
species,  but  judging  from  the  figure  given^  there  can  be  no  ques- 
tion as  to  validity  of  our  species. 

The  type  has  been  deposited  with  the  National  Museum. 
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DESCRIPTION  OF  PLATES. 

Plate  VIII. 

Hymenosoma  lacustris,  Chilton. 

a$.  Dorsal  view  of  male. 

b$,  Pleon  of  male. 

c%,  Pleon  of  female. 

d  $ .  Dorsal  view  of  posterior  portion  of  carapace  of  female.. 

e.  Front. 

f.  Second  maxillipede. 

g.  Mandible. 

h.      First  maxillipede. 

/'.       Chela. 

k.      Last  two  joints  of  ambulatory  legs. 

Plate  IX. 
Dromia  wilsoni. 

Plate  X. 

Fig.  1. — Pontophilus  obliquus. 
„     2.  „  victoriensis. 

,,     3.  ,,  flindersi. 


1  Proo.  Zool.  Soc.  London,  1863,  p.  503,  pi.  41,  fig.  6. 


Proc.  S.S.   Victoria,  1902.      Plate  VIII. 


Ftoc.  S.S.  Victoria,  igo2.       Plate  IX. 


Froe.  S.S.  Victoria,  ig02.       Plate  X. 


Art.  VIII. — Six  Months'  Daily  Examination  of 

Melbourne  Tap  Water, 

By  THOMAS   CHERRY,   M.D.,   M.S., 

•^o-fc^irer  in  Bacteriology,  The  University  of  Melbourne,  Bacteriologist 

to  the  Department  of  Agriculture. 

[Read  8th  May,  1902.] 

^^efore  giving  the  results  of  the  examinations  of  the  Melbourne 
•^^"fcer  Supply,  a  short  description  of  the  sources  of  the  water  and 
'^  "fcte  reticulation  is  necessary  in  order  to  explain  the  results 
^^t;ained. 

^i^elbourne  is  probably  unique  among  the  large  cities  of  the  world 
^^  "being  supplied  with  water  which  comes  from  uninhabited  catch- 
^^^iit  areas.     The  water  supply  consists  of  two  systems — the  Yan 
Yean  and  the  Maroondah.  The  Yan  Yean  system  collects  the  water 
^^^na  the  northern  slopes  of  the  Dividing  Range  in  the  neighbour- 
hood of  Mount  Disappointment,  about  30  miles  north  of  the  city. 
^*^^iis  catchment  comprises  26,500  acres.    The  most  distant  source 
^  the  Silver  Creek,  the  water  of  which  is  conveyed  in  an  open 
*^ueduct,  8  miles   long,  to   the   Wallaby   Creek  Weir.      From 
^Ws  point  the  combined  waters  of  the  Wallaby  and  Silver  Creeks 
•'Pe  conveyed  by  a  similar  aqueduct  for  5  miles  to  the  southern 
*^t  of  the  Dividing  Range,  at  a  height  of  1 700  feet  above  sea 
wvel.    The  water  is  then  dropped  by  a  series  of  cascades  into  the 
"^  of  Jack's  Creek,  one  of  the  branches  of  the  Plenty  River, 
rack's  Creek   leads   to   Toorourong  Reservoir,   with   a   storage 
opacity  of  60  million  gallons,   whence  a  clear  water  channel 
^riy  5  miles  long  leads   to    the  Yan  Yean  Reservoir.       The 
average  flow  from  Silver  Creek  is  live,  and  from  Wallaby  Creek 
*evQi  miiif  ^n  gallons  a  day. 

The  Yan  Yean  Reservoir  is  600  feet  above  sea  level.  It 
^^ers  an  area  of  1360  acres,  with  an  available  depth  of  18  feet, 
^  a  storage  capacity  of  6400  million  gallons.  The  face  of  the 
*Dabankment  and  a  considerable  extent  of  the  shores  of  the 
'^^oir  have  been  pitched  in  order  to  prevent  discolouring  of 
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the  water  with  the  action  of  the  waves  upon  the  banks.  From 
the  Yan  Yean  Reservoir  to  the  pipe  head  dam  at  Morang  the- 
water  is  conveyed  in  an  open  aqueduct,  7  miles  long,  and 
capable  of  delivering  33  million  gallons  a  day.  From  this  point — 
the  water  is  conveyed  by  pipes  to  the  local  distributing  and 
storage  reservoirs.  The  chief  of  these  is  at  Preston,  7  mill 
from  Morang. 

The  Maroondah  system  is  supplied  by  the  Watts  River  aah  i 
tributaries  at  a  point  45  miles  to  the  N.E.  of  Melbourne,  ani 
3   miles   beyond   Healesville    Railway   Station.     An   aqueduct, 
41    miles   long,  capable  (as  at  present  completed)  of  deliveri 
25  million  gallons  a  day,  conveys  the  water  to  Preston  Reservoir 
As  will  be  seen  from  the  results  of  our  examinations,  the  bacteriiUr' 
content  of  this  water  is  practically  identical  with  that  from  th 
Yan  Yean  catchment,  but  it  reaches  the  consumer  direct^  whil 
that  from  the  Yan  Yean  system  has  the  advantage  of  sedimen 
tion  during  its  storage  in  the  large  reservoir. 

All  the  aqueducts  are  built  of  stone  set  in  cement,  or 
concrete,  and  elaborate  precautions  are  taken  to  prevent  t! 
washing  away  of  the  banks  or  the  entry  of  storm  water  into  ti 
channels.  The  catchment  areas  are  uninhabited  except  by 
caretakers,  all  the  settlers  having  been  bought  out  prior  to  188 
There  is  very  little  animal  life  of  any  kind  in  the  forests,  a 
steps  are  taken  to  restrict  the  ingress  of  tourists.  No  public  r 
enters  the  Yan  Yean  catchment,  but  the  Maroondah  catchme 
is  traversed  for  6  miles  by  the  road  from  Elealesville 
Marysville.  At  the  point  where  this  road  crosses  the  Wafc'fc^ 
River  the  village  of  Fernshaw  formerly  stood,  but  all  the  hou&^*^ 
have  been  removed,  and  the  gardens  and  orchards  allowed 
return  to  a  state  of  nature.  The  neighbourhood  of  this  bridge 
the  only  place  where  contamination  of  the  water  is  likely 
occur,  and,  as  a  matter  of  fact,  the  water  below  the  bridge  nea; 
always  shows  a  few  more  organisms  per  cubic  centimetre  th.^^^* 
that  taken  from  the  river  above  the  former  site  of  the  hou»^^^' 
Whether  this  is  to  be  accounted  for  by  the  drainage  from  fcl*^ 
road  or  from  the  old  cultivated  grounds  is  a  point  on  which  I  B^J^' 
not  at  present  prepared  to  express  an  opinion.  The  whole  of  bo^**' 
catchments  is  covered  with  dense  forest  and  undergrowth,  »x*^* 
the  annual  rainfall  varies  at  different  points  from  40 
60  inches. 
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METHODS. 

All  the  samples  of  water  were  taken  from  one  of  the  laboratory 
'taps  which  is  in  constant  use.  The  nearest  large  pipe  is  a  30  inch 
main  which  runs  from  the  Preston  Reservoir  along  the  Sydney 
'Bead.  From  this  about  half-a-mile  of  6  inch  and  4  inch  pipes^ 
sklong  Grattan  and  Madeline  Streets  lead  to  the  branch  which 
supplies  the  laboratory. 

The  water  was  obtained  as  nearly  as  possible  at  4  p.m.,  except 
on  Saturdays  and  Sundays,  when  it  was  taken  at  noon.  5  c.c» 
were  mixed  in  a  flat  glass  dish,  7  inches  in  diameter,  with  50  c.c. 
of  nutrient  gelatine.  The  plates  were  kept  at  18°-20°  C,  and 
examined  after  48  and  72  hours.  As  far  as  possible  the  results 
of  the  last  count  of  the  colonies  were  taken,  but  in  some  cases  the 
plat>es  became  liquefied  in  less  than  48  hours.  The  average 
iiuxnber  of  bacteria  per  c.c.  was  found  by  dividing  the  total 
number  of  colonies  on  the  plate  by  5.  The  observations  extended 
from  4th  July,  1901,  to  29th  January,  1902. 


RESULTS. 


Table    I. 


Average  op  Each  Month. 


/ 


July  - 
^^Bt        - 

^ptember  - 
October  - 
November  - 
J^ecember  - 
January     - 


No.  of 
Exfuninations. 


25 
30 
30 
31 
29 
31 
23 


Total  Number 
of  Colonies. 


7975 

8887 
2294 
2586 
1757 
2219 
4841 


Total  number  of  observations 
Average  of  organisms  per  c.c. 


Average  per  c.c. 


319 
296 
76 
83 
60 
71 
210 


199 
154 
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Table   II. 
Number  of  Bacteria  per  Cubic  Centimetre  of  Tap  Water. 


Day. 

July. 

Ausfust 

September. 

October. 

November. 

December. 

January. 

1 

316 

53 

35 

24 

56 

60 

2 

— 

200 

24 

12 

40 

82 

86 

3 

6000 

87 

8 

24 

94 

44 

4 

90 

21 

80 

120 

3 

77 

40 

5 

138 

480 

96 

131 

6 

88 

24 

6 

40 

64 

7 

20 

20 

168 

7 

93 

190 

37 

90 

32 

116 

10 

8 

72 

117 

30 

82 

40 

39 

48 

9 

144 

140 

106 

94 

31 

72 

41 

10 

190 

50 

87 

95 

10 

72 

55 

11 

160 

12 

57 

98 

56 

124 

6 

12 

190 

144 

186 

82 

96 

94 

54 

13 

128 

112 

193 

128 

25 

75 

50 

14 

31 

78 

78 

150 

95 

160 

60 

15 

4800 

88 

16 

101 

48 

3 

141 

16 

76 

55 

99 

156 

78 

3 

124 

17 

147 

44 

48 

128 

57 

64 

11 

18 

90 

43 

150 

121 

73 

86 

19 

— — 

72 

76 

57 

41 

72 

21 

20 

84 

89 

67 

150 

80 

60 

116 

21 

30 

94 

38 

73 

76 

40 

112 

22 

108 

44 

30 

52 

80 

51 

23 

600 

86 

100 

100 

74 

80 

24 

124 

101 

288 

112 

62 

23 

25 

124 

28 

46 

68 

179 

41 

3600 

26 

33 

69 

52 

96 

32 

— 

27 

36 

54 

43 

80 

84 

43 

28 

6 

31 

56 

61 

50 

72 

29 

200 

125 

22 

52 

50 

62 

30 

120 

56 

39 

50 

152 

49 

31 

200 

80 

70 

43 

REMARKS. 

It  will  be  observed  that  on  three  occasions  the  average  number 
of  organisms  rose  to  4800,  6000  and  3600  per  c.c.  respectively. 
If  these  three  are  omitted  the  average  for  the  196  observations 
falls  to  83  per  c.c.     Taking  its  average  at  154  per  c.c.  the  results 
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are  undoubtedly  good  for  an  unfiltered  water  supply;  at  83  per 
<5.c.  they  approach  the  best  average  results  obtained  by  sand 
filtration.  It  will  be  seen  that  two  of  the  three  abnormal  results 
occurred  in  the  winter  months,  and  the  rainfall  in  the  last  half  of 
-July  was  unusually  heavy.  The  consequence  is  that  more 
sediment  is  washed  down  the  creeks,  and  the  average  number  of 
organisms  is  raised.  I  am  inclined  to  attribute  the  three  large 
numbers  to  a  little  particle  of  mud  being  taken  up  with  the 
^sample,  but  on  the  other  hand  the  third  case  happened  in 
■January,  when  the  rainfall  and  amount  of  sediment  are  both  at 
the  minimum.  So  far  as  we  could  ascertain  there  was  no  inter- 
ference with  the  mains  or  reticulation  pipes  on  these  occasions. 
Leaving  out  of  account  the  three  anomalous  results  it  will  be  seen 
that  the  number  of  organisms  steadily  fell  from  July  to  January 
*hus : — 

July       -         -         -       132 

August  -         -         -         99 

September      -         -         76 

October-         -         -         83 

November       -         -         60 

December        -         -         71 

January  -         -         54 

As  will  be  seen  from  the  following  tables  the  tap  water 
•contains  a  smaller  number  of  organisms  than  the  mountain 
creeks.  It  is  considerably  higher  than  the  average  of  the  outlet 
of  the  Yan  Yean  Reservoir,  or  of  the  Surrey  Hills  and  Caulfield 
local  reservoirs,  which  are  supplied  direct  from  the  Yan  Yean. 
As  previously  explained  nearly  half  the  water  supplied  to 
Melbourne  does  not  pass  through  the  Yan  Yean  Reservoir,  and 
therefore  loses  the  advantage  of  sedimentation.  Moreover,  the 
Maroondah  water  is  supplied  chiefly  in  the  winter,  so  as  to  allow 
of  the  large  reservoir  to  be  filled  ready  for  summer  consumption. 
This  probably  accounts  for  the  average  improvement  as  the 
:summer  approaches,  the  results  of  the  examinations  of  the  creeks 
showing  little  variation  in  summer  and  winter,  unless  the  water 
was  actually  discoloured  by  recent  heavy  rain.  For  the  same 
reason  the  number  of  micro-organisms  bears  no  direct  relation  to 
the  temperature  of  the  water.  For  purposes  of  comparison 
the  results  of  the  examination  of  London  water  are  appended. 
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Table    III. 
Results  of  Examinations  of  Creeks  in  Catchment  Area 

DURING  1901. 


March. 

April. 

June. 

December. 

Yan  Yean  Catchment — 

Silver        a         .         -         . 

200 

112 

200 

Wallaby  .... 
Jack's       -         -         -         - 

40 
160 

196 
190 

256 
205 

Maroondah  Catchment — 

Watt's,  above  Fernshaw    - 

191 

126 

Wattes,  below  Fernshaw    - 

187 

141 

Graceburn         -         -         - 

195 

160 

Donelly's  -         -         -         - 
Intake  at  Maroondah  Weir 

220 

120 
175 

Table    IV. 
Results  of  Examinations  of  Reservoirs  during  1901. 

March. 

April. 

June. 

Oct'ber. 

Dec'ber. 

Yan  Yean  outlet       -         .         . 
Surrey  Hills  Local  Reservoir     - 
Caulfield           „             „ 
Essendon          „              „ 

49 
80 
25 
54 

28 

52 

75 

100 

90 

41 
20 

14 
31 
42 
40 
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Table    V. 

London  Water. — Average  Monthly  Bacterial  Content 

IN  1901. 

From  the  Official  Reports  on  the  Condition  of  the  Metropolitan 
Water  Supply  during  the  nionth  of  December^  1901. 


Thames 

Thames, 
unfiltered. 

derived, 

New 

New 

River 

River 

Month. 

Comp- 
aDies' 

River, 
unfiltered. 

River, 
filtered. 

Lee, 
unfiltered. 

Lee, 
filtered. 

filtered. 

January 

4069 

49 

671 

28 

450 

16 

February 

5310 

26 

800 

5 

172 

18 

March 

2303 

27 

593 

10 

315 

43 

April 

2076 

15 

176 

6 

177 

15 

May 

852 

9 

106 

6 

209 

13 

June 

1371 

26 

204 

8 

488 

56 

July 

5560 

35 

383 

13 

837 

40 

August 

1646 

22 

284 

13 

223 

16 

September     - 

873 

19 

215 

7 

266 

17 

October 

865 

13 

173 

4 

155 

12 

November 

1909 

55 

280 

10 

202 

13 

December 

4065 

31 

387 

18 

446 

14 

Average 

2575 

24 

356 

10 

328 

22 

fNoTB. — ^The  above  are  the  results  of  6893  examinations.  The- 
■unples  of  the  filtered  water  were  taken  from  the  clear-water  wells  of 
the  various  Companies. — T.O.] 
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pairs  of  enlarged  nuchals;  fifth  upper  labial  below  the  centre  of 
the  eye,  separated  by  a  series  of  suboculars;  sixth  and  seventh 
upper  labials  largest.  Ear  covered  with  scales,  indicated  by  a 
depression.  Twenty  smooth  scales  round  the  middle  of  the  body, 
subequal;  a  pair  of  enlarged  praeanals;  the  length  of  the  hind- 
limb  equals  the  distance  between  the  centre  of  the  eye  and  the 
fore-limb.  Two  middle  fingers  much  the  longest,  equal ;  third  toe 
longest,  three  times  as  long  as  first. 

Colour  (spirit  specimen). — Pale  brown  above,  with  four 
longitudinal  series  of  black  dots  on  the  back ;  a  black  dorso-lateral 
line;  sides  and  lower  surfaces  darker;  each  scale  on  the  under 
:8urfaces  with  a  broad  yellowish  margin. 


Dimensions. 

Total  length 

... 

145  mm. 

Head  - 

. 

9      » 

Width  of  head 

-     .    - 

6.5  „ 

Body  - 

... 

43      „ 

Fore-limb     - 

_        >        . 

8      „ 

Hind-limb    - 

... 

12      „ 

Tail     - 

... 

93      „ 

Habitat. — Western  Australia.    Type  in  the  National  Museum. 

Rhodona  planiventralis,  sp.  n. 

Description, — Snout  cuneiform,  with  projecting  labial  edge. 
Eye  small;  lower  eyelid  with  an  undivided  transparent  disk. 
Nostril  pierced  in  a  large  nasal.  Rostral  large,  nearly  as  long  as 
the  frontonasal ;  frontonasal  broader  than  long,  forming  a 
moderate  suture  with  the  rostral  and  a  broader  one  with  the 
frontal ;  praef rontals  moderate ;  frontal  a  little  broader  than  the 
supraocular  region,  as  long  as  its  distance  from  the  end  of  the 
«nout,  in  contact  with  the  first  and  second  supraoculars ;  three 
supraoculars ;  six  supraciliaries  ;  frontoparietals  small,  a  little 
smaller  than  the  interparietal ;  parietals  forming  a  suture  behind 
the  interparietal.  Two  pairs  of  enlarged  nuchals ;  fourth  upper 
labial  below  the  orbit.  Ear  hidden,  indicated  by  a  depression. 
Twenty-two  smooth  scales  round  the  middle  of  the  body,  smallest 
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■on  the  sides.  A  pair  of  enlarged  praeanals.  Ventral  surfaces 
flat^  with  keeled  ventro-lateral  margins.  Fore-limb  didactyle,  as 
long  as  the  distance  from  the  end  of  the  snout  to  the  posterior 
margin  of  the  eye ;  hind-limb  tridactyle,  three  times  as  long  as 
the  fore-limb ;  third  toe  very  long,  thrice  the  length  of  the  first. 
Colour. — Greyish-brown  above,  with,  four  faint,  narrow,  dark 
•brown  lines,  a  dark  brown  dorso-lateral  line  from  the  eye  to  the 
^i»8e  of  the  tail  Tail  brownish-yellow,  with  faint,  less  continu- 
•ous,  brownish  lines.  Undersurfaces  and  sides  uniform  pale 
brownish-yellow. 


Dimensions. 


Total  length 

Head 

Width  of  head 

Body- 

Fore-limb    - 

Hind-limb  - 

Tail    - 


121  mm. 

7 

5 
53 

5 
15 
61 


Hahiiat — Western  Australia.     Locality  not  known.     Type  in 
I^ational  Museum. 


Art.  X. — New  or  little  known  Fossils  from  the 

Tertiaries  of  Victoria, 

By  T.  S.  hall,  M.A. 

(With  Plate  XI.) 

[Eead  10th  July,  1902.] 

In  the  present  communication  I  figure  and  remark  upon  some 
fossils  which  have  come  into  my  hands  from  time  to  time  from 
the  Victorian  Tertiaries.  The  presence  of  some  of  the  genera  has 
already  been  indicated  in  various  lists  which  have  been  published, 
but  the  evidence  of  their  correct  identification  afforded  by  descrip- 
tions and  illustrations  has  not  been  given.  In  only  two  instances 
have  I  ventured  to  attach  specific  names,  as  I  am  unable  in  the 
case  of  the  remainder  to  point  to  differences  from  other  forms.  It 
so  happens  that  all  the  forms  referred  to  have  modem  analogues, 
but  it  must  be  borne  in  mind  that  they  are  associated  with  others 
whose  facies  is  far  older,  a  fact  to  be  bore  in  mind  when  attempts 
to  correlate  our  formations  with  those  elsewhere  are  made  by 
those  unfamiliar  with  the  fauna  as  a  whole. 
The  following  fossils  are  treated  : — 

Melitodes  (?)  sp. 

Fentagonaster,  sp. 

cf.  Sigsbeia,  sp. 

Chirodota,  sp. 

Salmacina  (?)  tereta,  n.  sp. 

Lepas  pritchardi,  n.  sp. 

Alcyonaria. 

Gorgonidae, 

Melitodes  (?)  sp.     (PI.  XL,  Figs.  1,  2,  3). 

Several  specimens  of  the  calcified  segments  of  an  Alcyonian 
stem  from  "  Forsyth's  "  appears  identical  with  those  of  a  speci- 
men of  Melitodes  in  the  Museum  of  the  Biological  department 


Foisils  fr*om  the  Tertiaries  of  Victoria.  81 

ffom  an  unknown  locality.  The  generic  identification  of  the 
Gk>|[^tiidae  rests  more  on  the  characterd  of  the  spicules  th^n  of 
the  st^m  segments,  but  in  the  case  of  our  fossils  we  have  not  this 
important  Hid  at  our  command.  Still  the  resemblanoe  of  the 
specimens  to  the  recent  species  is  so  great  that,  provided  any 
reliability  can  be  placed  on  the  characters  afforded  by  stem 
joints,  there  seems  no  reason  why  they  should  not  be  referred  to 
this  genus. 

Associated  with  these  forms  at  "  Forsyth^s "  is  a  number  of 
joints  of  quite  different  characters,  but  in  the  absence  of  recent 
material  as  a  guide  1  shall  not  attempt  to  place  them.  Stem 
segments  from  our  beds  have  been  referred  by  Duncan  to  Isis, 
but  for  no  very  apparent  reason.  Microscopic  spicules  apparently 
of  AlcyOnaria  are  abundant  in  some  of  our  Older  Tertiary 
clays. 

Locality  and  Age, — Grange  Burn  ("Forsyth's").  Kalimnan 
{?  Miocene). 

Asteroidea. 

Pentagon  ASTER,  sp.     (PL  XI.,  Figs.  4,  5.) 

Marginal  plates  of  Phanerozonic  Starfish  are  not  uncommon  in 
our  Older  Tertiary  beds,  but  as  they  are  not  very  striking  in 
appearance,  are  apt  to  be  passed  over  as  worn  fragments.  I  had 
collected  a  good  many,  and  from  their  calcitic  cleavage  had 
recognised  that  they  belonged  to  Echinodermata,  but  got  no 
further  till  I  showed  them  to  Prof.  J.  W.  Gregory,  and  he 
pointed  out  their  nature.  Similar  plates  are  figured  in  Eastman's 
translation  of  ZittePs  Handbook  of  Palaeontology.  Compared 
with  plates  from  the  recent  Pentagonaster  australis  of  our 
coasts,  we  find  the  fossils  are  for  the  most  part  more  compressed 
laterally,  or  are  more  elongate  in  the  dorsiventral  line.  In  shape 
they  are,  roughly  speaking,  quadrants  of  a  thick  disc.  The 
greatest  diameter  of  an  average  specimen  is  about  5  mm.  The 
largest  I  have  seen  is  13  mm.,  and  the  smallest  about  2  mm.  in 
diameter.  It  seems  hardly  worth  while  attempting  to  fix  a  name 
to  Such  fragments,  as  their  distinguishing  characters  are  so  few 
and  perhaps  more  than  one  species  is  represented. 
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Legalities  and  Age. — Muddy  Creek  (upper  and  lower  beds), 
Spring  Creek,  Waurn  Ponds  and  Biitesford  (Jan  Jukian, 
Balcombian  and  Kalimnftn).  Prof.  Tate  baa  recorded 
Astrogonium'  from  our  Older  Tertiary  beds,  and  possibly  my 
specimens  are  similar  to  those  he  collected. 


Ophiufoldea. 

ct  SiGBBBiA.  (PI.  XL,  Figs.  6,  7.) 
A  single  vertebral  ossicle  is  all  I  have  found  to  show  the 
presence  of  the  order  in  our  tertiaries.  Its  articular  faces  some- 
what resemble  those  of  Sigsbeia,  as  figured  by  Lyman,'  but  there 
is  a  rather  closer  approach  to  the  hour-glass  shaped  articulations  ' 
of  the  Cladophiurae  than  is  shown  by  Sigsbeia,  besides  which,  it 
differs  from  the  latter  genus  in  being  wider  above  than  below. 
The  podial  canals  open  on  tike  distal  face.  Greatest  widtJi, 
1.5  mm.     The  only  specimen  is  somewhat  corroded. 

Locality  and  Age. — Orange  Burn  ("Forsyth's"),  near  Hamilton. 
Kolimnan  (1  Miocene). 

Holothupoidea. 
CHmoi>OTA,  sp.     (PI.  XL,  Fig.  8). 

The  spicules  of  holothures  are  not  as  a  rule  reliable  guides  to 
generic  position,  but  wheels  with  six  rays  are  in  recent  forms 
confined  to  the  genus  Chirodota,'  so  I  hiive  referred  the  fossil  to 
that  genus. 

The  wheel  figured  ciensures  0.27  mm.  in  diameter,  and  was  J 
obtained  by  Mr.  C.  M.  Maplestone  in  some  material  supplied  ^M 
him  by  myself  from  the  beds  at  Spring  Creek.  1  believe  thfty 
this  is  the  first  record  of  fossil  holothurians  from  Australia, 
genus  is  world  wide  in  recent  seas,  and  on  this  account  we  ah 
be  justified  in  assuming  its  backward  range  in  time. 

I  Joar.  Bo;.  Sdc.  New  South  WbIm,  v.  ),  p.  151. 

:  Ch&lleaeer  Rep.,  v.  fi,  pt.  iS,  flji.  S.  a. 

a  Theel,  U.:  Report  on  tlu  Be 
CbftUeoeei  Beports.  Zoologr.  ynl  ^*. 
Oidiumg^n  dee  Thiernhihi,  m.  1 
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Locality   and  Age. — Spring  Creek  (Bird    Rock  Zone). 
Jskiuk  (?  £ocene). 


Chaetopoda. 

Serpulidae. 

SaLHACINA  (!)  TKKETA,  n.  sp,     {PI.  XT.,  Fig.  9). 

Numerous  extunples  of  almost  straight  intertwining  calcareous 

tabes  occur  in  the  KaHmnaD  beds  at  "Forsyth's,"  on  the  Gi-ange 

Bum,  near  Hamilton.      They  closely  resemble  in  size  and  habit 

k  tubes  of  Salmacina  australis,  Haswell,  which  is  common  in 

Rut  Phillip  and  Port  Jacksoo.     The  tubes  have  an  external 

faieter  of  0.4  mm.,  and  are  marked  by  rounded  lines  of  growth 

■d  an  occasional  funnel-shaped  espanaion  where  the  mouth  of 

tibe  formerly  lay.      In  the  recent  species  there  is  occasional 

diclHitomaua  division  of  the  lube,  as  shown  in  Fig.  lU.    I  have  not 

wn  any  trace  of  this  in  the  fossil  specimens,  but  the  Utter  occur 

u  nnall  fragmeate,  and  are  usually  somewhat  rolled.      It  is,  of 

nmne,  impossible  to  refer  tubes  of  this  nature  to  any  particular 

gsnnswith  absolute  certainty,  nor  indeed  cylindical  tubes  to  any 

Fwticiilar  part  of  the  animal  kingdom.    Very  similar  objects  have 

1  referred  to  SerpuJa,  but  with  Salmacina  actually  living  on 

r  coasts,    we  may  perhaps  have  some  slight  jnstificatioa   in 

■ngarding  our  fossil  as  belonging  to  the  same  genua.     I  have  to 

Dank  Ur.  R.  Etheridge,  jun.,  for  a  specimen  of  S.  australis,  from 

ft  Jackson,  which  enabled  me  to  determine  our  Port  Phillip 

JDples  as  belonging  to  the  same  genus  if  not  indeed  to  the 

le  species. 

Locality  and  Age. — Fairly  common,  but  much  broken,  in  the 
li  at  "Forsyth's,"  on  the  Grange  Burn,  Hamilton.  Kalimnan 
M). 


I      .11,  12,  13.) 

it  scuta,  which 

Jtidsnt  margin 

it,  but  has 
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a  slight  convexity.  The  tergolateral  margin  is  boldly  ourved,  so 
that  the  part  near  the  basal  margin  is  almost  at  right  angles  to 
that  near  the  occludent  one.  The  basal  margin  bears  a  slightly 
thickened  ridge  within,  and  there  is  no  umbonal  tooth.  Seen 
from  the  peduncular  side,  the  basal  margin  is  moderately  curved. 
The  lines  of  growth  show  that  a  slight  addition  was  made  to  the 
basal  margin  throughout  life.  Radial  markings  are  absent. 
Length  of  occludent  margin  of  type,  30  mm. ;  greatest  width  of 
valve  at  right  angles  to  this  line,  27  mm.  A  specimen  from 
Spring  Creek,  collected  by  Mr.  G.  B.  Pritchard,  measures  38  mm. 
in  its  greatest  breath. 

Locality  and  Age, — Waurn  Ponds,  quarry  below  the  school 
(type).    Spring  Creek  (G.  B.  Pritchard).    Jan  Jukian  (1  Ek)cene). 

I  think  there  can  be  no  doubt  of  the  correctness  of  the  generic 
position  to  which  I  have  referred  this  fossil,  though  in  shape  it 
differs  somewhat  from  the  corresponding  valve  in  all  the  recent 
species.  The  absence  of  an  umbonal  tooth  may  be  due  to 
corrosion,  which  is  a  fault  many  of  our  fossils  from  the 
polyzoal  rocks  exhibit.  Still,  if  originally  present,  the  tooth 
must  have  been  small,  and  it  is  of  course  absent  in  some  reoent 
species. 

Another  peculiarity  is  the  bending  of  the  growth  lines  along 
the  basal  margin,  a  feature  which  Darwin  says  is  not  shown  by 
any  of  the  species  known  to  him,  for  no  addition  by  growth  is 
made  in  this  position  by  recent  forms. 

As  regards  the  age  of  the  specimens,  no  one  apparently 
would  suggest  that  the  Waurn  Ponds  beds  are  younger  than 
Miocene,  while  some  Australian  authors  call  them  Eocene.  Ev^n 
if  we  take  the  youngest  estimate,  namely  Miocene,  the  fossil  is 
the  oldest  member  of  the  genus  yet  discovered. 


EXPLANATION    OF    PLATE    XT. 

Figs.  1,  2,  3. — Melitodes  (?).     Stem-joints.     Grange  Burn. 
„  4,  5. — Pentagonaster,    sp.      Marginal   plates  seen   from 

from  two  directions.     Waurn  Ppnds. 


JVoo.  R.8.  Vkloria,  igo2.       Plate  XL 
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Figs.       6,  7. — cf.    Sigsbeia,    sp.      Vertebral   ossicle,    distal   and 

proximal  faces.     Grange  Burn. 
8. — Ohirodota,  sp.     Wheel  spicule.     Spring  Creek. 
9. — Salmacina  (?)  tereta,  n.  sp.     Grange  Burn. 
10. — Salmacina   australis,    Haswell.       Recent.       Port 

Jackson. 
11. — Lepas   pritchardi,   n.    sp.     Waurn   Ponds.      Side 

view. 
1 2. — The  same,  seen  from  peduncular  side. 
13. — The   same.       Umbonal  angle,   seen    from  within, 
showing  thickening  of  basal  margin. 
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The  present  paper  includes  a  number  of  species  that  it  has 
been  found  necessary  to  diagnose,  as  the  majority  are  undoubtedly 
new^,  but  some  have  been  included  under  described  species  which 
I  shall  endeavour  to  show  are  quite  distinct  from  them. 
The  following  are  the  species  included: — 

Lithophagus  latecaudatus,  sp.  nov. 
My  til  us  mooraboolensis,  sp.  nov. 
Glycimeris  halli,  sp.  nov. 

var.  intermedins,  var.  nov. 
var.  paucicostatus,  var.  nov. 
Trigonia  semiundulata,  Jenkins, 
var.  granosa,  var.  nov. 
var.  lutosa,  var.  nov. 
Crassatellites  maudensis,  sp.  nov. 
Crassatellites  kingicoloides,  sp.  nov. 
Crassatellites  camurus,  sp.  nov. 
Mytilicardia  kalimnae,  sp.  nov. 
Cardita  excrescens,  sp.  nov. 
Lucina  gunyoungensis,  sp.  nov. 
Chione  etheridgei,  sp.  nov. 
Chione  cognata,  sp.  nov. 
Many  of  the  species  are  particularly  interesting,  as  their  occur- 
rences tend  materially  to  strengthen  the  views  held  by  Mr.  T.  S. 
Hall  and  myself  on  the  stratigraphical  relationships  of  some  of 
our  Tertiary  beds. 
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Lithophagus  latecaudatus,  sp.  nov.     (PI.  XIV.,  Fig.  4). 

Description. — Shell  smooth,  thin  and  fragile,  digitiform,  narrow 
and   tumid   at    the   anterior    end,    but    remarkably    broad    and 
depressed  at  the  posterior  end,  the  posterior  being  more  than 
twice  as  broad  as  the  anterior.     Umbo  incurved  anteriorly  and 
depressed    dorsally.      Anterior    end    very   short,    but    strongly 
convexly  rounded,    ventral    margin    sloping   downwards    to    the 
posterior;  dorsum  immediately  behind  the  umbo  slightly  concave, 
thence   ascending    to   the   posterior,    posterior    margin    broadly 
■convex.     Surface  smooth  and  shining,   showing  faint  irregular 
undulations  or  ridges  conforming  to  the  lines  of  growth,  and  very 
faint  finer  parallel  striations,  very  close  radial  striations  may  also 
be  detected,  particularly  on  the  upturn  towards  the  post-dorsal 
margin  forming  a  microscopic  reticulation.    The  nacreous  interior 
shows  where  the  shells  are  decorticated  or  worn,  especially  on 
the  umbonal  region. 

Dimensions, — Antero-posterior  diameter,  42  mm.;  width  at 
umbo,  11  mm.;  median  width,  17  mm.;  greatest  posterior  width, 
22  mm.;  thickness  through  one  valve,  about  6  mm. 

Locality. — Lower  beds  of  the  Spring  Creek  series,  or  Bird  Rock 
Bluff,  near  Geelong.     Jan  Jukian, — Eocene. 

Observations. — The  genus  Lithodomus  has  previously  been 
recorded  from  "casts  and  crypts"  in  a  coral  from  the  Miocene 
beds  of  Hallett's  Cove,  by  Professor  R.  Tate*  in  1885,  but  the 
species  was  not  described  till  1886,^  under  the  name  of  L.  brevis. 
The  present  species  is  evidently  distinct  from  the  above-mentioned 
representative  as  judged  by  the  dimensions  and  the  few  brief 
particulars  given. 

Mytiius   mooraboolensis,  sp.  nov.     (Plate  XIV.,  Fig.  1). 

Description. — Shell   small,  elongately  triangular,    umbo  sonv 
what  twisted,  incurved,  and  terminal,  strongly  keeled  from  t) 
umbo  to  the  posterior  margin,  posterior  area  much  expanded  a: 
depressed,  sculpture  on  the  anterior  portion  of  the  shell  strong 
marked  off,  and  distinct  from  that  on  the  posterior. 

1  Trans.  Roy.  Soc.  South  Australia,  1886,  vol.  viii.,  Lam.,  pt.  i.,  p.  124. 

2  Op.  aY.,  1887,  vol.  ix.,  Lmu.,  pt.  ii.,  p.  186  (45  in  afithor's  reprint). 
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Ventral  side  flattened,  and  nearly  straight,  making  an  abrupt 
.ascent  to  the  umbonal  keel.       Umbo  to  posterior  convex,  becom- 
ing flattened  towards  the  posterior  margin,  the  depression  being 
60    marked   towards   the   dorsal    margin   as    to   appear  slightly 
concave.     Dorsal  margin  straight,  and  making  an  angle  of  about 
100  degrees  with  the  slightly  concave  posterior,  thence  angled 
again,  and  nearly  straight  to  join  the  ventral  margin.      Surface 
posterior   to   the    umbonal    keel    sculptured    by   strong    broad 
dichotomising  ribs,   numbering  about   eight  at  the   umbo,   and 
increasing  to  twelve  or  fourteen  at  the  margin ;  on  the  flattened 
area  below  the  kael  the  ribbing  is  of   a  much  tiner  and   more 
Jugular  character,  there  being  about  twelve  flat  ribs,  with  much 
narrower  interspaces  on  the  hinder  half  of  this  area,  while  the 
forward  half  is  still  finer  in  its  ribbing,  and  the  ribs  are  more 
arched  towards  the  umbo,  instead  of  running  up  briefly  to  the 
keeL     The  shell  also  shows  strong  irregular  concentric  growth 
stoppages,  which  are  inclined  to  frill  the  ribs  at  their  intersection, 
finer  concentric   lines  of  growth  are  also  present.     Left  valve 
famished  with  a  relatively  strong  tooth  just  below  the  beak,  and 
a  strong  pad  within  for  the  anterior  adductor. 

Dimensions. — Type,  length  19  mm.;  extreme  breadth,  12  mm.; 
breadth  at  posterior  end,  7  mm.;  others  have  a  length  of  14  mm. 
V  a  breadth  of  7  mm.,  and  some  have  length  12  mm.  by  breadth 

Localities. — Lower  beds  of  the  Spring  Creek  series,  or  Bird 
»ock  Bluff",  near  Geelong.  Lower  limestone  beds  of  the  Maude 
^tion,  Moorabool  Valley.     Jan  Jukian, — Eocene. 

Observations. — This  species  at  once  recalls  our  living  species 
*•  menkeanus,  Philippi,  but  is  a  much  smaller  and  less  solid 
^P^es,  with  a  more  marked  keel,  and  characteristic  post-dorsal 
^ppessioa,  different  outline,  and  a  more  twisted  umbo.  It  is 
*^ually  distinct  from  the  Miocene  species,  M.  submenkeanus, 
"^^^  from  Hallett's  Cove. 

%ctmens   halli,  sp.  nov.     (PI.  XIV.,  Figs.  10,  11,  12; 

PL  XV.,  Figs.  1,  2,  8,  9). 

*^(icription, — Shell      orbicular,     tumid,     thick     and     strong, 
*H^^teral,  with  a  prominent  convex  umbo,  and  closely  radially 

I  in 


I 


90      Proceedings  of  the  Royal  Society  of  Victoria, 

ribbed  surface.  Umbo  incurved  and  overhanging  the  ligamental 
area,  which  is  a  well-defined  isosceles  triangular  space^  the  base 
of  which  is  just  about  half  the  width  of  the  hinge>  Hinge 
furnished  with  from  22  to  26  oblique  and  angular  teeth,  most 
usually  12  on  each  side,  with  a  tendency  for  the  medial  ones  to 
become  obsolete  in  the  extreme  adult.  Surface  closely  covered 
with  broad  radial  ribs,  ranging  from  about  30  to  35  in  small 
specimens,  up  to  about  50  in  the  adult,  ribs  slightly  convex,  with 
very  narrow,  almost  lineal,  interspaces  in  young  shells,  but  in  the 
adult  the  ribs  are  decidedly  flattened;  the  ribs  are  closely,  finely, 
and  regularly  radially  striate,  each  rib  bearing  near  the  ventral 
margin  ten  striae,  anteriorly  and  posteriorly  the  ribs  become 
obsolete,  but  the  radial  striae  are  present,  and  much  stronger 
than  on  the  ribs.  The  radial  sculpture  is  crossed  by  tine  concen- 
tric lines  of  growth.  Interior  of  valves  strongly  denticulate  along 
the  ventral  margin,  bearing  about  25  strong  denticles,  running 
about  8  to  10  in  10  mm.,  thence  both  anteriorly  and  posteriorly 
diminishing  in  size,  but  extending  right  up  to  the  hinge. 

Variety,  intermedius,  var.  nov.     (PI.  XIV.,  Figs,  10,  11). 

A  variation  of  the  above  shows  a  less  orbicular  outline  with 
sloping  shoulders  and  consequently  an  apparently  n»ore  promi- 
nent umbonal  region,  and  with  coaser  radial  ribbing,  25  to  28- 
being  about  the  average  number. 

Variety,   paucicostatus,  var.  nov.      (PL  XIV.,  Fig.  12, 

and  PL  XV.,  Fig.  &. 

Another  form    which   appears   but  a  variation   of  the   above 
species,   is  intermediate  in  shape   between  it  and  the  foregoing" 
variety,  but  rather   closer    related    to  the    latter,  being    distin — 
guished   most  readily  by  the  still  coarser   radial    ribbing,   as  it^^ 
bears  only  about  20  strong,  convex  ribs,,  neglecting  the  obscur^s?- 
and  ill-defined  ones  on  the  anterior  and  posterior  slopes. 

Dimensions. — Type,  anteroposterior  diameter,  42  num.;  umbo^ — 
ventral  diameter,  44  mm.;  thickness  through  one  valve,  18  mm.  -^ 
Others  range  from  24  by  22,  21  by  20,  18  by  IT,  17  by  16,  12  h;^ 
11,  to  9  by  9  and  8  by  8,  and  sn>aller.  Var.  intermedius,  anterc^— 
posterior    diameter,    21    mm.,   urobo-ventral   diameter,    20  mm*» 
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and  19  by  19.  Var.  paucicostatus,  antero-posterior  diameter, 
22  mm.;  umbo- ventral  diameter,  21  mm.;  others  range  about  18 
by  17,  and  15  by  145. 

Localities, — Grange  Burn,  between  Forsyth's  and  Henty's,  from 
the  clays  and  sandy  beds  of  the  upper  series  ;  Muddy  Creek,  from 
the  upper  beds  below  the  State  School ;  sandy  clays  of  Jimmy's 
Point,  Gippsland,  variety  paucicostata  seems  fairly  common  at 
this  locality.     Kalimnan, — Miocene. 

Observations, — This  species  has  usually  been  confused  with 
Pectunculus  cainozoicus,  T.  Woods,  but  Mr.  T.  S.  Hall  was  the 
first  to  draw  my  attention  to  the  fact  that  it  was  distinct.  The 
<grpe  locality  for  P.  cainozoicus  is  Table  Cape,  and  compared  with 
specimens  from  that  locality,  our  present  forms  are  much  thicker 
and  stronger,  more  convex,  with  coarser  radial  ribbing,  but  much 
finer  radial  stria tions.  Here  again,  as  regards  the  genus,  it 
i^pears  we  must  lose  another  old  friend  in  Pectunculus,  for, 
according  to  Professor  Tate  and  others,  Axinaea  should  replace 
it,  but,  according  to  Dall,  Glycimeris  appears  to  have  the  best 
claims. 

Tpigonia  semiundulata,  Jenkins.    (Plate  XV.,  Figs.  3-7). 

This  species  is  a  well  known  and  characteristic  form,  described 
^  McCoy  as  from  Bird  Rock  Bluff,  and  the  specimens  described 
*wi  figured  by  Mr.  Jenkins  are  indicated  by  McCoy  as  having 
weu  forwarded  by  him  to  an  exhibition  in  London,  and  therefore 
presumably  from  the  same  locality.  This  Bird  Rock  Bluff  or 
Spring  Creek  form  is  very  consistent  in  shape  and  in  the  closeness 
Ot  the  undulating  anterior  ridges.  McCoy  describes  the  undulat- 
^  ridges  as  being  "crossed,  except  on  the  anterior  portion,  by 
^^^x  faint  impressed  sulci  radiating  from  the  beak  to  the 
^^'^^l  margin,  nearly  the  same  distance  apart  as  the  ridges  of 
^  posterior  slope."  This  faint  impression  of  the  sulci  is  not  a 
^^''^'^t  feature ;  in  some  few  specimens  it  is  so  extremely  faint 
**  to  be  scarcely  visible  for  a  greater  distance  than  half  the 
•"^Do-ventral  diameter  of  the  shell,  and  then  only  close  to  the 
P'^torior  radiation,  whilst  in  others  the  impression  is  so  deep  as 
*  oreak  up  the  undulating  ridges  into  triangular  nodes  for  about 

^^  of  the  antero-posterior  diameter.    From  the  latter  form  it 
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seems  to  me  that  we  can  proceed  to  an  extreme  form,  for  which 
it  seems  advisable  to  propose  at  least  a  varietal  name. 

Variety,  granosa,  var.  nov.     (PI.  XV.,  Fig,  b). 

In  shape  similar  to  T.  semiundulata,  but  proportionately  a  little 
shorter  in  its  antero-posterior  diameter,  with  eight  distinct  radial 
ribs  on  the  posterior  slope  and  three  fainter  spinose  beginninga 
post-dorsally,  anteriorly  the  undulating  ridges  are  completely 
broken  up  into  triangular  nodes  right  up  to  the  anterior  margin, 
and  so  deeply  impressed  are  the  sulci  that  the  shell  has  rather 
the  appearance  of  being  radially  nodosely  ribbed  here  also,  there 
being  18  radiations  on  this  portion,  while  looking  at  it  from  the 
point  of  view  of  undulations  the  number  is  about  25,  and  further 
apart  than  in  the  usual  type,  hence  the  granules  or  nodes  are 
rather  coarser  than  those  usually  developed. 

jDi?nensions.  —  Antero-posterior  dianieter,.  25  mm. ;  umbo> 
ventral  diameter,  23  mm.;  thickness  through  one  valve,  7  mm. 

Locality. — Lower  beds  of  the  Spring  Greek  series  or  Bird  Rock 
Bluff,  near  Geelong.     Jan  Jukian, — Eoeene. 

Variety,   lutosa,   var.  nov.     (PI.   XV.,   Pigs.   6,   7). 

The  next  form  for  consideration  is  that  commonly  occurring  at 
Muddy  Creek,  which  is  a  very  distinct  variation  from  the  typical 
form  of  the  species.  The  shell  is  more  oblong  owing  to*  a  greater 
posterior  attenuation,  and  is  much  narrower  at  the  posterior  end, 
the  posterior  area  is  more  depressed,  and  the  anterior  area  i» 
rather  more  tumid  and  more  regularly  convex ;  the  anterior 
undulations  are  coarser,  less  numerous,  more  regular,  and  do  not 
ascend  so  rapidly;  while  the  radial  sulci  are  usually  very  faint, 
sometimes  almost  absent,  or  showing  somewhat  as  a  fimbriation 
of  the  ventral  aspect  of  the  concentric  wndulations,  occasionally 
distinct  on  the  upper  half  of  the  shelly  and  then  very  closely 
packed,  considerably  closer  than  in  T.  undulata,  and  then  also 
apparently  restricted  to  portion  of  the  ventral  slope  and  the 
interspace  between  the  undulations. 

Dimensions. — Antero-posterior  diameter,  40  mm.;  umbo- 
ventral  diameter,  33  mm. ;  length  of  posterior,  22  mm.  Other 
specimens  range  about  38  by  31*5  by  20;  56  by  30  by  18;  35  bj 
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30  by  17;  34  by  30  by  18;  33  by  28  by  18,  for  the  above 
measurements  respectively. 

Locality, — Lower  beds  of  Muddy  Creek,  Western  Victoria. 
Balcom  bian , — Eocene. 

Observations, — Mr.  R.  Etheridge,  jun.,^  in  his  paper  on  a 
representative  of  this  species  from  a  depth  of  about  six  hundred 
and  forty-seven  feet  from  the  Arumpo  bore,  east  of  the  Darling, 
in  the  County  of  Wentworth,  New  South  Wales,  draws  attention 
to  some  important  points  in  some  Muddy  Creek  examples  of  this 
species  which  he  examined,  and  remarks  on  some  discrepancies 
with  McCoy's  description.  It  must  be  borne  in  mind,  however, 
tiiat  McCoy  figured  and  described  his  specimens  from  the  Spring 
Creek  section.  McCoy  speaks  of  "faint  impressed  sulci  radiating 
from  the  beak  to  the  ventral  margin,"  and  it  would  be  difficult  to 
otherwise  describe  the  Spring  Creek  forms.  Etheridge,  however, 
states,  "but  in  the  specimens  examined  by  me,  these  are  not 
sulci,  nor  are  they  continuous,  but  rather  a  fimbriation  of  the 
lower  margin  of  each  concentric  ruga,  and  these  being  placed 
directly  under  and  above  one  another  in  line,  give  rise  to  the 
appearance  of  sulci,  until  closely  examined."  This  offers  rather 
good  independent  confirmation  of  my  treatment  of  the  above,  and 
so  strengthens  the  case  that  the  Muddy  Creek  examples  might 
almost  be  regarded  as  a  distinct  species,  but  for  the  present  a 
varietal  distinction  appears  to  me  to  meet  requirements.  The 
Ammpo  bore  specimen,  judging  from  Mr.  Etheridge's  particulars, 
would  appear  to  represent  the  Spring  Creek  form. 

The  Table  Cape  specimens  represent  the  typical  Spring  Creek 
form. 

From  Wilkinson's  No.  4  locality,  Aire  Costal  sections,  the 
specimens  are  of  the  Spring  Creek  type. 

From  Lake  Bullen  Merri,  near  Camperdown,  the  specimens  are 
ol  the  Muddy  Greek  type,  var.  lutosa. 

Crassatellites  maudensis,  sp.  nov.    (PI.  XIV.,  Figs.  2,  3). 

Description. — Shell  elongate,  oblong  ovate,  somewhat  depressed, 
and  bearing  a  strong  angulation  from  the  umbo  to  the  post- 
veatral  margin,  the  posterior  area  thus  marked  off  being  much 

Geo.  Surv.  N.S.W.,  vol.  iii.,  pt.  iv.,  p.  117,  1893. 
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flattened,  and  being  devoid  of  the  strong  corrugations  charac- 
teristic of  the  remainder  of  the  shell. 

Anterior  margin  convexly  rounded,  ventral  margin  slightly 
convex  to  almost  straight,  posterior  truncation  strongly  marked, 
and  post-dorsal  margin  usually  very  straight,  sometimes  slightly 
concave.  Umbos  strong  and  very  acute  and  well  incurved. 
Lunule  long,  narrow,  and  somewhat  impressed.  Surface  closely 
set  with  very  fine  concentric  lines  of  growth,  most  distinct  on 
the  posterior  slope  and  towards  the  anterior  of  the  shell,  the 
median  portion  being  occupied  by  strong  concentric  corrugations. 
Umbo  very  closely  and  regularly  corrugate,  in  3  mm.  from  the 
beak  there  are  14  corrugations,,  the  corrugations  here  extending 
also  on  to  the  posterior  slope;  from  the  umbonal  region  towards 
the  ventral  margin  the  corrugations  become  broader,  with  shallow 
interspaces,  flattening  and  thinning  out  towards  both  the  anterior 
and  posterior.  Hinge  teeth  large  and  strong  for  the  size  of  the 
shell,  with  a  large  deep  cartilage  or  resilium  pit,  inner  margin  of 
the  valves  smooth. 

Dimensions. — Type,  antero-posterior  diameter,  56  mm.;  umbo- 
ventral  diameter,  36  mm.;  an  example  of  the  paired  valves 
measuring  55  by  33  gave  a  thickness  through  both  valves  of  25 
mm.  Other  examples  range  60  by  36,  58  by  36,  59  by  35,  62  by 
32,  47  by  30,  and  39  by  25. 

Localities. — Lower  and  Middle  beds  of  the  Spring  Creek 
series,  or  Bird  Rock  Bluff",  near  Geelong ;  Lower  beds  at  Maude, 
Moorabool  Valley.     Jan  Jukian, — Eocene. 

Observations. — This  is  a  well-marked  and  distinctive  species 
which  shows  some  relationship  to  C.  dennanti,  Tate.  Its  char- 
acters are  usually  fairly  constant,  but  some  specimens  are  so 
straight  along  the  ventral  margin  as  to  intensify  the  posterior 
angulation  to  a  marked  degree,  and  in  some  again  the  concentric 
corrugations  are  more  persistent  towards  and  up  to  the  anterior 
end. 

Crassatellites   kingicoloides,  sp.  nov.    (Fl.  XIIL, 

Figs.   1,  2,  3). 

Description. — Shell  large,  strong  and  solid,  broadly  ovate,  with 
prominent  and  large  umbos,  and  rather  a  strongly  marked  and 
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rapid  attenuation  posteriorly,  rather  inflated  in  the  neighbour- 
hood of  the  umbos  but  becoming  depressed  ventrally  and 
posteriorly. 

Umbo-post-ventral  keel  not  always  well  defined,  but  when 
present,  concavely  curved  to  the  posterior  margin,  sometimes 
an  intermediate  faint  keel  shows  between  the  posterior 
depression  for  the  ligament  and  the  umbo-ventral  keel.  Post- 
dorsal  margin  deeply  concave  to  a  short  straight  posterior 
truncation,  thence  regularly  convex  to  the  anterior  and  thence 
somewhat  straight  to  the  umbo.  Umbos  strong  and  very  tumid, 
to  flat  and  depressed  at  the  crest,  incurved  anteriorly,  and 
strongly  but  not  very  closely  corrugated,  the  first  4  millimetres 
of  the  beak  bearing  from  9  to  11  corrugations.  Lunule  very 
large,  deep  and  broad,  being  in  length  nearly  one-half  the  umbo- 
ventral  diameter ;  posterior  to  the  beaks  deeply  and  broadly 
excavated. 

Surface  covered  with  tine,  close,  but  irregular  concentric  lines 
of  growth  very  closely  packed  anteriorly  and  posteriorly,  about 
one-third  of  the  shell  from  the  umbo  regularly  concentrically 
corrugated  with  narrow  ridges,  and  broader  and  shallow  inter- 
spaces; the  remainder  of  the  shell  is  usually  devoid  of  regular 
corrugations,  but  frequently  shows  irregular  concentric  undula- 
tions. Hinge  very  thick  and  solid,  and  with  teeth  strongly 
developed.  Inner  margin  of  the  valves  smooth  and  bevelled  off 
to  a  sharp  edge.  Internally  the  shell  is  relatively  shallow  and 
of  small  capacity. 

Dimensions, — Type  specimen,  antero-posterior  diameter,  69 
mm.;  umbo-ventral  diameter,  54  mm.;  thickness  through  both 
valves,  36  mm. ;  the  slight  variation  from  this  may  be  indicated 
by  the  following  specimens — 67  mm.  by  53  mm.,  and  66  mm.  by 
53  mm. 

Locality, — Jimmy's  Point,  Kalimna,  Gippsland  Lakes.  Kalim- 
nan, — Miocene. 

Observations, — This  is  a  fairly  common  and  well-preserved 
species  from  the  above  locality,  and  at  once  recalls  the  living  C. 
kingicola,  Lamarck  ;  it  may,  however,  be  distinguished  by  its 
greater  inflation,  its  marked  posterior  attenuation,  its  shorter 
anterior,  its  umbos  much  nearer  the  anterior,  and  the  closer  and 
more    numerous    umbonal    corrugations.       Compared     with    0. 
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oblonga,  T.  Woods,  from  the  Eocene  beds  of  Table  Cape, 
Tasmania,  it  may  be  noted  that  T.  Woods'  species  is  propor- 
tionately longer  and  of  much  more  uniform  breadth,  is  a  more 
depressed  shell  with  a  more  incurved  umbo,  and  still  finer  and 
closer  umbonal  corrugations,  numbering  (15)  fifteen  in  the  first  4 
millimetres  of  the  beak.  With  the  recent  species  there  is  also 
another  analogy  of  some  interest,  in  that  a  species  of  Myochama 
is  not  infrequently  found  adherent  to  the  shell,  the  present  fossil 
species  has  Myochama  plana,  Tate,  adherent  to  it. 

Crassatellites  camurus,  sp.  nov.    (Plate  XIV.,  Figs.  5-9). 

Description, — Shell  ovate,  thick  and  solid,  of  medium  size, 
with  a  very  short  anterior,  and  a  somewhat  attenuate  posterior ; 
strong,  broad,  and  prominent  umbos  medially  depressed.  Slightly 
concave  anterior  to  the  beaks,  slightly  to  deeply  concave  posterior 
to  the  beaks,  ventral  margin  very  slightly  convex,  medial  portion 
usually  straight.  Umbos  strongly  incurved  and  rather  coarsely 
corrugated,  the  first  4  millimetres  of  the  beak  bearing  from  8  to 
10  corrugations,  the  umbonal  region  rapidly  broadens  and 
becomes  depressed.  Umbo-post- ventral  keel  only  moderately 
developed  and  convexly  rounded. 

The  surface  shows  fine  but  irregular  concentric  lines  of  growth, 
with  occasional  irregular  undulations,  from  a  little  less  than 
half  the  umbo-ventral  diameter  of  the  shell  to  about  one-third 
of  the  same  the  more  regular  corrugations  make  their  appear- 
ance, and  here  they  are  about  a  millimetre  apart,  with  broad 
shallow  interspaces.  Internal  edge  of  shell  smooth  and  bevelled 
off  sharp.  Young  examples  of  this  species  are  rather  more 
wedge-shaped  posteriorly  than  in  the  adult. 

Di?nensions. — Type  specimens,  left  valve,  antero-posterior 
diameter,  54  mm.;  umbo-ventral  diameter,  41  mm.;  depth 
through  the  one  valve,  14  mm.;  right  valve,  antero-posterior 
diameter,  55  mm.;  umbo-ventral  diameter,  37  mm.;  depth,  12 
mm.  The  following  antero-posterior  and  umbo-ventral  diameters 
will  serve  to  indicate  the  usual  range  and  average  variations: — 
64  by  42  ;  61  by  43 ;  60  by  40 ;  54  by  37  ;  52  by  36 ;  31  by  21 ; 
25  by  18  ;  21  by  16  ;  13  by  10. 

Lom/ifies.—Gr&nge  Burn,  between  Forsyth's  and  Henty's,  and 
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Muddy    Creek,    near    the    State    School,     Western     Victoria. 
Kalimnan, — Miocene. 

Observations, — As  I  have  previously  indicated,^  this  species  was- 
regarded  by  Professor  Tate  as  C.  oblonga,  T.  Woods,  but  that 
conclusion  I  could  not  agree  with  when  dealing  with  a  collection- 
of  Table  Cape  fossils.     Since  then  I  have  been  able   to  examine 
the  type  of  T.  Woods'  species  in  the  Hobart   Museum,  and  to- 
collect  a  large  series  of  specimens  from  the  type  locality,    and  I 
think  there  can  be  very  little  doubt  about  the  utility  of  regarding 
our  Victorian  form  as  a  distinct  species.     C.   camurus  may  be- 
distinguished    from   C.    oblonga   by    its  different   outline,    more 
striking  umbo,  by  not  being  so  generally  depressed,    and  not  so 
flattened  at  the  crest  of  the  incurvature  of  the  beak,  being  more 
attenuate  posteriorly,  and  by  possessing  a  more  coarsely   corrug- 
ated beak  ;  there  are  8  to  10  corrugations  in  the  first  4  millimetres 
in  the  former,  as  against  at  least  15  in  the  latter. 

Mytilicardia   kalimnae,  sp.  nov.     (Plate  XII.,  Fig.  4). 

Description. — Shell  thin,  almost  elliptical  in  outline,  and  rather 
depressed,  so  that  from  the  internal  aspect  it  appears  shallow,, 
externally  strongly  radiately  ribbed,  the  ribs  bearing  erect  scales. 
Faintly  concave  anterior  to  the  beak,  showing  an  extremely 
narrow  but  elongated  lunule,  anterior  end  convexly  rounded  and 
well-developed,  post-dorsal  margin  ascends  only  a  little,  thence  to- 
the  extreme  posterior,  convexly  curved  rather  than  truncated, 
and  from  the  extreme  posterior  to  the  ventral  margin  more 
sharply  curved,  the  greater  part  of  the  margin  undulatory  on 
account  of  the  protrusion  of  the  radial  ribs. 

Surface  bearing  19  radiate  ribs,  with  deep  interspaces  of  about 
the  same  width;  the  ribs  on  the  posterior  slope  are  furnished 
with  distant  (that  is  from  1.5  to  2  mm.  apart)  erect  hollow  scales 
or  spines,  while  on  the  anterior  of  the  shell  the  scales  are  packed, 
much  more  closely,  and  appear  rather  as  a  granulation  or  irregular 
oblong  beading;  ribs  also  radiately  striate,  and  both  interspaces 
and  ribs  transversely  crossed  by  lines  of  growth.  Internally 
strongly  denticulate,  and  owing  to  the  thinness  of  the  shell  it  is^ 
internally  grooved,  corresponding  to  the  external  ribbing. 

1  P.R.S.  Vic,  vol.  viii.,  n.s.,  p.  131. 
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Dimensions, — Antero-posterior  diameter,  19  mm.;  greatest 
ibreadth,  12*5  mm.;  iimbo-ventral  diameter,  11  mm.;  thickness 
^through  one  valve,  about  4  mm. 

Locality, — Jimmy's  Point,  Kalinma,  Gippsland  Lakes. 
iKalimnan, — Miocene. 

Cardita  excrescens,  sp.  nov.     (PI.  XII.,  Figs.  2,  3). 

Description, — Shell  large,  thick  and  strong,  rotund,  with  a 
^remarkably  prominent  umbonal  region,  and  bearing  coarse  radial 
»costae,  which  are  granulosely  ornate. 

Anterior  side  extremely  short,  slightly  concave  anterior  to  the 
•  umbo,  with  a  relatively  small  lunule;  post  dorsal  slope  long  and 

faintly   convex,    remainder   of    the   margin    regularly    rounded. 

Umbo  strong  and  incurved  anteriorly,  and  rising  high  so  as  to 
.  give  a  strong  hump  to  the  shell. 

Surface  sculptured    by   19    strong   radial   ribs,    with   broader 

interspaces,  except  at  the  ventral  margin;  both  ribs  and  inter- 
: spaces  increasing  in  breadth  towards  the  ventral  margin;  at  the 

medial  portion  of  the  ventral  margin  the  distance  from  centre  to 
.  centre  oiP  two  adjoining  ribs  being  (2^  two  millimetres ;  the  ribs 
'bear  a  rather  strong  beading,   the  beads  are  irregularly  sized, 

but  run  about  eight  in  5  millimetres,  becoming  more  crowded 
anteriorly,    towards   the   ventral    margin   for   about   the    last  5 

millimetres  the  beads  are  replaced  by  closer  imbricating  frills. 
•Concentric  lamellae  show  in  the  interspaces  corresponding  to  the 

lines  of  growth,  most  prominently  seen  towards  the  anterior  and 

posterior  portions  of  the  shell.     Inner  margin  undulatory  and 
'Coarsely  denticulate,  the  teeth  corresponding  to  the  interspaces. 
Dimensions. — Antero-posterior    diameter,      21     mm.;     umbo- 

ventral  diameter,  22  mm.;  thickness  through  one  valve,  about 
:9  mm. 

Locality. — Shores  of  Lake   Bullen   Merri,   near  Camperdown. 

Balcombian, — Eocene. 

Lucina  gunyoungensis,  sp.  nov.     (PI.  XIV.,  Fig.  13). 

Description. — Shell     small,     thin,     orbicular     to     quadrately 
orbicular,  somewhat  depressed,  with  a  prominent  pointed  beak, 
greatest  convexity  of  shell  in  the  umbonal  half,  thence  ventrally 
irather  flattened. 
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Umbo  acute,  incurved  a  little  to  the  front  of  the  medial  line,, 
with  a  very  small,  deep,  but  relatively  broad,  cordate  lunule,  and' 
further  down  two  faint  curved  grooves  radiating  from  the  umbo  to- 
the  anterior  margin  ;  shell  much  depressed  anterior  to  the  lunule 
and  inclined  to  shouldering  or  angulation  at  the  downward  curve  of 
the  anterior  margin ;  dorsal  margin  straight,  downwardly  inclined, 
and  somewhat  angulate  with  the  posterior  margin;  a  change  in. 
the  convex  curvature  of  the  ventral  margin  can  be  noted  from 
that  of  the  anterior  and  posterior  margins,  and  this,  together 
with  the  shouldering,  gives  rise  to  the  quadrate  appearance  of 
the  shell. 

Surface  sculptured  by  fine  close  concentric  ridges  which  tend: 
to  become  lamellose  anteriorly  and  posteriorly,  numbering  about 
20  in  5  millimetres  from  the  ventral  margin  in  average  sizedl 
specimens,  but  running  closer  and  finer  to\^ards  the  umbo.  No- 
radial  sculpture  present  externally,  but  internally  there  is  a  faint 
radial  striation  terminating  at  the  margin  in  faint  crenulations. 

Dimensions. — Type    specimen,    antero-posterior    diameter,    13 
mm.;   umbo-ventral   diameter,    12  mm.;    others    range  from   12 
mm.  by  11  mm.,  12*5  mm.  by  12  mm.  to  14*5  mm.  by  14*5  mm.;, 
thickness  through  both  valves  of  specimen  12*5  by  12  is  6  mm. 

Localities. — Grey  clays  of  G rice's  Creek  or  Gunyoung  Creek,, 
Mornington.  Balcombian, — Eocene.  Lower  beds  of  the  Spring. 
Creek  series  or  Bird  Rock  Bluff,  near  Geelong.  Jan  Jukian, — 
Eocene. 

Observations. — This  species  is  apparently  most  closely  related! 
to  L.   leucomomorpha,  Tate,   but  is  more   depressed,   with    the- 
umbos  more   anterior,   more   deeply  excavated  anterior  to  the 
umbos,  and  differently  sculptured. 

Chione  etheridgei,  sp.  nov.    (Plate  XII.,  Fig.  1). 

Description. — Shell  large,  transversely  oval,  thick,  and  only 
moderately  convex  ;  greatest  convexity  near  the  umbo,  and  with 
a  marked  flattening  towards  the  ventral  margin ;  deeply  concavely 
excavated  anterior  to  the  umbo. 

Uml>o  very  prominent,  incurved  anteriorly,  and  situated  about 
one-third  the  length  of  the  shell  from  the  anterior  margin. 
Lunule  distinct,  elongate  cordate,  and  slightly  raised  to  a  medial 
ridge  along  the  junction  of  the  valves.     Dorsally  immediately 
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posterior  to  the  umbo  the  ligamental  groove  is  long  and  narrow, 
and  is  margined  by  a  much  more  elongate  but  relatively  broad, 
smooth,  flattened,  or  slightly  concave  area,  which  is  well  defined 
from  the  remainder  of  the  shell  by  an  angulation  running  from 
the  umbo  to  the  posterior  margin.  The  post-dorsal  margin  is 
slightly  arched,  and  joins  the  posterior  margin  somewhat  suddenly; 
^he  junction  is  usually  convexly  rounded,  but  occasionally  a 
distinct  angulation  is  noticeable  giving  rise  to  a  posterior 
truncation. 

Ventral  margin  regularly  and  gently  convexly  rounded  to  the 
more  strongly  convex  anterior  margin.  The  surface  of  the  valves 
lis  strongly  marked  by  closely  packed  radial  ridges,  which 
are  broader  than  the  interspaces  umbonally,  but  the  latter 
'become  as  broad  at  the  ventral  margin ;  the  radial  ridges  show 
A  tendency  to  subdivision  by  a  minor  radial  groove,  and  this  is 
more  especially  noticeable  on  the  anterior  half  of  the  shell ; 
concentric  lines  of  growth  are  also  present  and  in  conformity  with 
:some  of  these,  are  thin  erect  frills  which  are  corrugated  on  their 
"ventral  aspect,  the  ridge  on  the  frill  corresponding  in  position  to 
the  interspaces  between  the  radial  ridges.  The  frills  become 
more  crowded  towards  the  ventral  margin.  Inner  margin 
<lenticulated,  anterior  denticles  at  first  very  fine,  gradually  in- 
<;reasing  in  size  to  the  anterior  portion  of  the  ventral  margin, 
then  along  the  median  portion  finer  and  fairly  regular,  thence  to 
the  posterior  a  few  very  strong  ones,  then  gradually  fading 
away. 

Dimensions. — Type  shell,  antero-posterior  diameter,  65  mm.; 
Aimbo-ventral  diameter,  51  mm.;  greatest  thickness  through  one 
valve  about  18  mm.  Other  specimens  range  65  mm.  by  52  mm.; 
•63  by  49,  56  by  46,  53  by  42,  52  by  45,  and  a  smaller  specimen 
with  both  valves  in  contact  gives  44  by  35  and  a  thickness 
through  both  valves  of  24  mm. 

Locality. — Lower  beds  of  the  Spring  Creek  series  or  Bird  Rock 
Bluff,  near  Geelong.     Jau  Jukian, — Eocene. 

Observations. — Two  species  of  this  genus  of  a  very  similar 
^ype  of  shell  have  already  been  described  by  Professor  Tate, 
namely — C.  hormophora,  and  C.  dimorphophylla.  The  former, 
ihowever,  is  of  different  shape,  is  strongly  inflated,  and  shows 
anany  distinctive  features  iu  the  surface  sculpture  ;  the  description 
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of  the  latter  is  of  the  most  meagre  order,  and  but  for  possessing 
well  authenticated  examples  of  the  species,  it  would  be  difficult 
to  be  certain  on  many  points,  but  by  actual  comparison  the 
following  points  may  be  noted : — C.  dimorphophylla  is  more 
regularly  tumid  and  not  depressed  as  in  the  present  new  species, 
and  shows  a  marked  posterior  truncation,  and  a  shorter  anterior 
-end,  the  umbos  being  much  further  forward,  and  the  radial 
ribbing  is  of  a  much  closer  and  finer  character. 

This  type  of  shell  is  also  represented  amongst  living  Australian 
luollusca,  and  the  species  that  appears  most  closely  related  is 
C.  laqueata,  Sowerby,  which  can  be  obtained  living  from  the 
Paramatta  River,  New  South  Wales,  right  up  along  the  Queens- 
land coast.  This  living  species  is,  however,  a  strongly  inflated 
And  rather  coarsely  ornate  form,  as  compared  with  our  fossil 
species. 

Chione  cognata,  sp.  nov.    (PI.  XIL,  Fig.  5). 

Description. — Shell  large,  thick,  and  solid,  broadly  ovate, 
regularly  convex  but  not  strikingly  tumid,  with  a  shallow  but 
broad  lunule,  and  not  deeply  concave  anterior  to  the  umbo. 

Umbo  V>road  and  strong,  incurved  anteriorly,  and  situated 
about  one-fourth  the  length  of  the  shell  from  the  anterior  margin. 
Anterior  margin  for  the  length  of  the  lunule  straight,  thence  to 
and  along  the  ventral  margin  regularly  convex  to  the  posterior, 
where  the  shell  shows  an  evident  truncation  from  the  post-dorsal 
region,  dorsal  margin  gently  arched  to  the  posterior  truncation. 
The  ligamental  groove  is  deep  and  very  long,  being  about  one- 
balf  the  length  of  the  shell,  and  is  margined  by  a  broad,  but 
concave  dorsal  area  which  only  shows  lines  of  growth. 

The  surface  of  the  valves  is  crowded  with  very  close  and  fine 
radial  riblets,  which  are  broader  than  the  interspaces,  the  riblets 
thicken  somewhat  towards  the  ventral  margin  but  still  remain 
ibroader  than  the  interspaces ;  the  radial  sculpture  is  crossed  by 
-very  fine  lines  of  growth,  and  by  strong  regular  concentric  frills, 
the  frills  at  first  are  thin  and  delicate  and  usually  the  bases  only 
are  preserved,  but  towards  the  ventral  margin  they  become  very 
thick  and  strong  ridges  medially,  tapering  to  thinner  crenulated 
frills  towards  the  anterior  and  posterior  of  the  shell,  the 
concentric  frills  taking  up  the  character  of  the  radial  sculpture 
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are  distinctly  corrugated  on  both  their  dorsal  and  ventral  aspects,. 
ridges  corresponding  in  position  to  the  radial  riblets,  and  where 
the  frills  have  become  broad  strong  ridges,  they  show  a  cormgA* 
tion  on  their  upper  flat  surface  as  well. 

Inner  margin  finely  denticulated,  in  some  well-preserred 
examples  the  denticles  commence  under  the  umbo  and  extend  to 
the  top  of  the  posterior  angulation. 

Dimensions. — Antero-posterior  diameter, 68  mm.;  umbo-ventndL 
diameter,  53  mm. 

Locality. — Grange  Burn,  below  Forsyth's,  Western  Vietorift.-. 
(T.  S.  Hall  and  G.  B.  P.).     Kalimnan, — Miocene.  .'  ' 

Observations. — This  species  is  another  of  similar  type  to  tiier;, 
foregoing  but  may  be  distinguished  by  its  greater  inflatiioai,/< 
relative  dimensions,  and  detailed  characters  of  surface  nmnmcMtLj 
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EXPLANATION   OF  PLATES. 

•  Plate  XII.  ■'% 

-Chione  etheridgei,  sp.  nov. 
-Cardita  excrescens,  sp.  nov.,  internal  aspect. 
-Cardita  excrescens,  sp.  nov.,  external  aspect. 
-Mytilicardia  kalininae,  sp.  nov.,  slightly  reduced, 
-Chione  cognata,  sp.  nov. 

Plate  XIII.  '  l' 

-Crassatellites  kingicoloides,  sp.  nov.,  external  aspects  ^  .^^ 
-Crassatellites  kingicoloides,  sp.  nov.,  anterior  aspect.  .?  ii*^ 
-Crassatellites  kingicoloides,  sp.  nov.,  dorsal  aspect.  ^v 

Plate  XIV. 

•I 

-Mytilus  raooraboolensis,  sp.  nov.  :  •  ?i 

-Crassatellites  maudensis,  sp.  nov.  ,- 

-Crassatellites  maudensis,  sp.  nov. 

-Lithophagus  latecaudatus,  sp.  nov.  % 

■Crassatellites  camurus,  sp.  nov.,  left  valve,  adult.  w 

-Crassatellites  camurus,  sp.  nov.,  right  valve,  adult. 
-Crassatellites    camurus,    sp.     nov.,    left    valve,    JOluigLl 
showing  umbonal  characters. 
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Fig.    8. — Crassatellites  camurus,  sp.  no  v.,  right  valve,  young. 

„     9. — Crassatellites  camurus,  sp.  nov.,  right  valve,  young. 

„   10. — Glycimeris  halli,  var.  intermedius,  var.  nov. 

,,   11. — Glycimeris  halli,  var.  intermedius,  var.  nov. 

,,   12. — Glycimeris  halli,  var.  paucicostatus,  var.  nov. 

„   13. — Lucina  gunyoungeusis,  sp.  nov.,  enlarged  twice  natural 
size. 

Plate  XV. 

Fig.  1. — Glycimeris  halli,  sp.  nov.,  internal  aspect,  adult. 
„  2. — Glycimeris  halli,  sp.  nov.,  external  aspect,  adult. 
,,     3. — Trigonia   semiundulata,    Jenkins,    from    Spring    Creek 

series. 
,,     4. — Trigonia   semiundulata,    Jenkins,    from    Spring    Creek 
series. 
5. — Trigonia  semiundulata,    var.   granosa,  var.  nov.,  right 

valve,  from  Lower  Spring  Creek  series. 
6. — Trigonia  semiundulata,  var.  lutosa,  var.  nov.,  left  valve> 

from  Muddy  Creek  lower  beds. 
7. — Trigonia  semiundulata,  var.  lutosa,  var.  nov.,  left  valve> 

from  Muddy  Creek  lower  beds. 
8. — Glycimeris  halli,  sp.  nov.,  young. 
9. — Glycimeris  halli,  var.  paucicostatus,  var.  nov. 
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Art.  XII. — New  or  Little-known   Victorian   Fossils   in 

the  National  Museum,  Melbourne. 

Part  I. — Some  Paleozoic  Species. 

By  FREDERICK  CHAPMAN,  A.L.S.,  &c., 

National  Museum. 

(With  Plates  XVI.,  XVII.  and  XVIII.). 

[Read  llth  September,  1902]. 


?  PLANT.E. 

Genus  Bythotrephis,  J.  Hall,  1848. 

Bythotrephis  tenuis,  J.  Hall.    (PI.  XVL,  Fig.  1). 

B,  gracilis^  J.  Hall,  1848,  Palaeontology  of  New  York,  vol.  i, 
p.  62,  pi.  21,  fig.  1.  [The  specific  name  for  this  form  was  after- 
wards altered  by  Hall  to  tenuis,  in  1852,  on  account  of  its 
non-agreement  with  the  type  specimens  of  B.  gracilis  from  the 
Clinton  group.     See  Pal.  New  York,  vol.  ii.,  p.  187]. 

^Fucoides,^  Blandowski,  1858,  Trans.  Phil.  Inst.  Victoria,  vol. 
ii.,  pt.  2,  pp.  144-5,  2  pis. 

Observations, — In  the  year  1858  W.  Blandowski  contributed  a 
note  to  the  Philosophical  Institute  of  Victoria,  on  some  fucoid 
remains  which  he  had  found  in  micaceous  and  fiaggy  sandstones 
in  a  quarry  near  the  gates  of  the  Botanical  Gardens,  Melbourne. 
These  specimens  were  deposited  by  Blandowski  in  the  Melbourne 
Museum,  the  collection  in  which  being  afterwards  incorporated 
in  the  National  Museum.  The  figured  specimens,  which  have 
not  yet  come  to  light,  were  labelled  2980  and  2981.  The 
specimen  now  described  bears  the  number  2979  [246]^  and  this  is 
now  figured. 

The  absence  of  any  vestige  of  structure  in  the  so-called  fossil 
fucoids  renders  their  exact  determination  a  matter  of  some 
uncertainty.  Some  forms  of  hydrozoa,  for  instance,  simulate 
them  in  their  dendroid  habit  of  growth.    The  tracks  of  polychsete 

1  This  and  all  succeeding  numbers  in  square  brackets  refer  to  registered  specimens  in 
the  National  Museum. 
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worms,  likewise,  often  resemble  the  form  or  outline  of  a  seaweed 
impression.  On  the  other  hand  the  evidence  of  a  vegetable  origin 
for  these  remains  is  strengthened  where  we  have  a  distinct 
carbonaceous  stain  on  the  rock  matrix  ;  or  as  in  these  Victorian 
specimens,  a  bleached  impression,  resulting  from  the  leaching  of 
the  limonite  out  of  the  sandy  foundation  immediately  under  the 
impression,  by  the  decomposition  of  the  vegetable  substance,  and 
the  formation  of  an  organic  acid.  And  further,  the  nodose  form 
of  parts  of  the  outline  in  our  fossils,  as  well  as  their  irregular 
branching  habit,  is  strongly  indicative  of  their  plant  origin. 

This  species  was  recorded  by  James  Hall  from  the  Trenton 
Limestone  of  Herkimer  County,  New  York. 

Description, — The  main  stem  in  this  species  of  Bythotrephis 
throws  off  branches  and  branchlets  slightly  decreasing  in  width. 
Towards  their  extremities  the  branchlets  have  a  crispate  tendency 
of  growth.  Here  and  there  nodosities  occur,  usually  under  the 
branches  at  the  axils,  but  also  along  their  general  surface. 

A  somewhat  analagous  species  in  regard  to  the  angle  which 
the  branches  make  with  the  main  stem,  is  Brongniart's  Fucoides 
targionii^,  but  the  more  flexuous  and  slender  habit  of  growth  of 
the  Victorian  specimens  renders  the  two  forms  distinct. 

Occurrence. — The  present  examples  occur  in  a  fine-grained 
ferruginous  sandstone  containing  some  mica  and  argillaceous 
material;  the  rock  resembling  in  structure  an  excessively  fine 
arkose,  and  probably  having  originated  from  the  finer  portion  of  a 
granitic  detritus.  The  fossil  impressions  are  pale  in  colour,  or 
almost  white,  in  contrast  to  the  ochre-coloured  matrix,  and 
•appear  to  have  been  bleached  in  the  manner  suggested  above. 

Locality  and  Horizon. — Botanical  Gardens,  South  Yarra. 
Silurian. 

ANIMALIA. 

Class  AOTINOZOA. 

Genus  Pleurodictyiim^  Goldfuss,  1829. 

Pleurodictyum  megastomum,  Dun.   (PI.  XVI.,  Figs.  2-5). 

Pleurodictyum%  sp.  ind.  R.  Etheridge,  jun.,  1896,  descr.  Tas- 
manian  Sil.  Foss.,  Secretary  of  Mines  Rep.,  p.  31,  pi.  1,  fig.  1. 


1  Histoire  des  V^^taux  fossil  es,  1828-36,  p.  56,  pi.  iv.,  fig.  2. 
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P.  megastomum,  McCoy  MS.,  W.  S.  Dun,  1898,  Proc.  R.  Soc, 
Vict,  Vol.  X.,  New  Series,  pt.  IL,  p.  83,  pi.  III.,  fig.  1. 

Observations. — By  comparing  the  specimens  of  Pleurodictyum- 
in  the  collections  at  the  National  Museum,  to  which  Sir  Frederick 
McCoy  had  attached  a  MS.  name,  I  am  able  to  verify  Mr.  Dun's 
supposition,  that  the  specimens  he  figures  from  Mr.  Sweet's- 
collection  are  identical  with  those  previously  mentioned  by 
McCoy.^  Since,  however,  this  form  was  neither  figured  or 
described  prior  to  Dun's  paper  the  reference  remains  as  above. 

Some  of  the  specimens  in  the  Museum  are  of  large  dimensions,, 
a  tabula  in  one  [340]  measuring  13  mm.  in  width,  and  the 
corallum  55  mm. 

From  the  very  complete  examples  available,  the  following 
diagnosis  can  be  given. 

Description. — Corallum  roughly  circular,  or  slightly  elongated 
in  one  direction ;  base  gently  convex,  often  showing  across  the 
centre  a  deep  impression  of  the  crinoid  stem  to  which  it  was  in 
the  habit  of  affixing  itself.  Epithecal  layer  of  base  concentrically 
rugose,  marked  by  thin  wavy  ridges.  On  this  basal  surface  the 
areas  of  the  corallites  are  bounded  by  irregular  ridges  arranged 
radially  from  the  centre  of  the  corallum.  In  this  latter  feature, 
and  also  in  its  more  complanate  form,  P.  megastonium  differs 
specifically  from  P.  stylophoruni,  Eaton.  Area  of  corallum 
consisting  of  from  8  to  14  polygonal  corallites  united  by  large 
mural  pores,  numbering  about  8  or  more  in  the  length  of  the 
radial  walls  in  one  plane,  and  rather  irregularly  disposed. 
Surfaces  of  tabulae  pustulose,  excepting  near  the  periphery  of 
the  outer  corallites  where  the  surfaces  tend  to  become  radially 
ridged.  Width  of  corallum  in  an  average  specimen,  45  mm.; 
height,  10  mm. 

Occurrence. — P.  megastomum  usually  occurs  as  a  cast  in  the 
blue  or  brown  Silurian  argillaceous  limestones ;  the  rock  often 
weathering  to  a  bright  yellow  in  parts,  especially  in  the  neigh- 
bourhood of  the  fossils.  One  of  the  specimens  alone,  from 
locality  B.  23  [341],  shows  the  original  form  and  the  epithecal 
layer,  but  the  crinoid  stem  to  which  it  was  attached  has  been 
dissolved  away. 

1  Ann.  and  Mag.  Nat.  Hist.,  series  3,  vol.  xx.,  1867,  p.  201,  footnote.     Also,  Smyth'» 
Ist  Progress  Report,  Melbourne,  1874,  p.  34. 
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Localities  and  Horizon. — Junction  of  Woori-Yallock  and  Yarra 
Hivers,  collected  by  Geol.  Surv.  Vict.  B.  23  [340-5],  and  gully 
near  porphyritic  dyke  west  of  Mount  Disappointment,  south  of 
Kilmore,  collected  by  Geol.  Surv.  Vict.  B.  16  [346-8];  specimens 
in  National  Museum.  Also  Kilmore  and  Mansfield  district  (Sweet 
collection,  recorded  by  Dun,  loc.  supra  cit).  Probably  from  Yass^ 
.(by  W.  S.  Dun);  and  Yass  district, — Bowning  series, — New  South 
Wales  (by  R.  Mitchell)^;  Zeehan,  Tasmania  (R.  Etheridge,  jun.). 
Silurian. 

Class  CRINOIDEA. 

Family  ?  Platycrinidae^  Roemer. 

Helicocrinus^  gen.  no  v. 

Generic  characters, — The  arrangement  of  the  plates  in  the 
dorsal  cup  is  monocyclic.  Basals,  3 ;  radials,  5 ;  primibrachs  ? 
(only  one  preserved  in  specimen).  Tegmen  fairly  high,  vaulted 
over  with  numerous  polygonal  (usually  pentagonal)  plates.  Arms, 
5,  forked  once,  %  on  third  brachial  plate;  pinnules  numerous. 
Stem  pentagonal,  with  alternate  columnals  transversely  ridged, 
■and  crenelate.  Evidence  of  small  cirri  at  intervals  down  the 
stem.  Proximal  end  of  stem  coiled  (this  last-named  character  is 
by  no  means  confined  to  this  genus,  but  it  is  so  conspicuous  in 
our  specimen  that  it  is  incorporated  in  the  new  generic  term 
merely  as  a  distinction). 

Observations. — This  type  approaches  Hapalocrinus,  Jaekel,®  in 
many  respects,  but  in  the  latter  genus  the  tegmen  is  lower,  and 
the  stem  is  round,  with  longer  columnals. 

Helicocrinus  differs  from  the  typical  platycrinids  in  the  larger 
number  of  plates  which  make  up  the  summit  or  oral  regicto  of  the 
test,  and  also  in  the  pentagonal  form  of  the  stem.*  Its  otherwise 
close  relationship  with  Jaekel's  group  of  the  Hapalocrinidae, 
equivalent  as  Bather  has  shown®  to  Wachsmuth  and  Springer's 
interpretation  of  the  Platycrinidae,  compels  one  for  the  present  at 
least,  to  leave  it  in  this  group. 

1  Proc.  R.  Soa  Vict.,  new  series,  vol.  x.,  pt.  li.,  1898,  pp.  84,  85. 
«  Proc.  Lin.  Soc.  New  South  Wales,  series  2,  vol.  ii,,  1887,  pp.  412,  413. 
8  Palaeontologrische  Abhandl,  Jena,  vol.  vii.  (new  series,  vol.  iii.),  1896-7,  p.  95. 
4  Wachsmuth  and  Springer,  Revision  of  the  Palaeocrinoidea,  pt.  iii.,  Proc.  Acad.  Nat. 
Sd.  Philad.,  1886,  p.  314. 

6  Geol.  Mag.,  Dec.  iv.,  vol.  iv.,  1897,  p.  344. 
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Heiicocrinus   plumosus,  sp.  nov,    (PI.  XVII.  and  XVIIL, 

Figs.  1-5). 

Specific  characters, — Dorsal  cup  small,  measuring  6  mm,  in 
greatest  width.  Tegmen  lofty,  13  mm.  in  height,  covered  by 
numerous  pentagonal  plates.  With  five  arms,  each  branchings 
once;  length  of  longest  arm,  43  mm.  Pinnules  long  and  slender, 
alternating  from  each  side  of  arm,  one  to  each  secundibrach;  the 
latter  are  slightly  longer  than  broad,  and  the  articulating  surfaces 
are  oblique,  set  on  in  a  zigzag  manner.  Width  of  secundibrachs- 
at  their  base  1  mm.  Column  pentagonal,  with  alternating  ridges, 
and  depressions.  The  ridges  are  very  pronounced  at  and  just 
above  the  proximal  coiled  end  of  the  stem ;  usually  crenelate,  with 
the  intermediate  area  of  the  columnals  finely  and  transversely 
striate.  Length  of  column,  not  including  the  coiled  portion^ 
88  mm.  Greatest  width  of  columnals,  1.5  muk  Proximal  end 
of  column  coiled  in  two  turns. 

In  the  arrangement  of  the  pinnules  thi&  form  resembles 
Hapalocrinus  victoriae,  which  was  described  by  Dr.  Bather,  in 
1897,  from  the  Silurian  of  Melbourne.^  A  crinoid  with  a 
similarly  coiled  column  is  seen  in  JaekePs  Acanthocrinus  rex.' 

Occurrence, — This  beautiful  and  singularly  perfect  specimen 
occurs  in  a  fine  sandy  matrix,  which  seems  to  have  been  well 
adapted  for  preserving  such  a  delicate  specimen.  The  upper 
part  of  the  crown  of  the  fossil  is  represented  in.  relief,  bu.t  of 
the  stem  and  the  larger  part  of  the  calyx  only  a  hollow  cast 
remains.     [384-5]. 

Locality  and  Horizon. — From  a  quarry  at  West  Brunswick,, 
between  Albert  and  Victoria  Streets.     Silurian. 

Family  Decadocrinidae^  Bather. 
Genus  Botryocrinus^  Angel  in. 

Botryocrinus  longibrachiatus,  sp.  nov.    (PI.  XVIII., 

Figs.  6-8). 

Specific  characters. — Cup  dicyclic,  subtrigonal.  Infrabasals,  % 
pentagonal;     basals,    5,    hexagonal;      radials    5,    shield     shape* 

1  Geol.  Mag.,  vol.  iv.,  p.  837,  pi.  xv. 

2  OV'  supra  cit.f  p.  16,  pi.  i. 
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Tegmen  fairly  high,  covered  by  small  hexagonal  plates,  a  few  of 
which  are  seen  in  the  impression  from  the  fossil.  Arm  ossicles 
smooth,  usually  having  the  deep  ventral  groove  exposed. 
Primibrachs,  height  equal  to  width.  Secundibrachs  slightly 
elongated.  Arms,  three  of  which  only  are  visible,  branching  on 
4th  primibrach,  giving  rise  to  two  slender  armlets,  which 
subsequently  branch  again  at  unknown  intervals  (this  last 
structure  was  seen  in  detached  fragments).  Stem  pentagonal, 
with  sulcate  sides.  Stem  ossicles  short,  consisting  of  large  pro- 
jecting joints,  and  smaller  non-salient  ones.  Stem  canal, 
pentagonal. 

Measurements, — Dorsal  cup,  7.5  mm.  high ;  width  above,  10 
mm.;  width  below,  3.5  mm.  Length  of  arms  visible  to  40  mm. 
Width  of  stem  at  5  mm.  below  cup,  2.75  mm. 

Observations, — This  species  resembles  B.  quinquelobus.  Bather^ 
(from  the  Silurian  of  Dudley)  in  the  form  of  the  cup ;  the  arms, 

* 

however,  are  slender  and  more  closely  adpressed  at  the  axils  in 
our  species. 

Occurrence. — Found  in  a  bluish  micaceous  sandstone,  which 
also  contains  remains  of  Homalonotus  harrisoni.  The  crinoidal 
remains  occur  chiefly  in  casts,  of  which,  however,  good  impressions 
may  be  taken,  as  the  rock  is  tenacious. 

Locality  and  Horizon. — Royal  Park,  Brunswick  (probably  near 
the  Model  Farm).  Collected  many  years  since  by  Mr.  T.  Harrison, 
and  presented  by  him  to  the  National  Museum.  [390-2]. 
Silurian. 

Order  OSTRACODA. 
Genus  Beyrichia,  McCoy,  1846. 

Beyrichia  kloedeni,  McCoy. 

McCoy,  1846,  Synopsis  Sil.  Foss.  Ireland,  p.  58  (woodcuts). 
Id.,  1851,  Brit.  Pal.  Foss.  pt.  2,  fasc.  1,  p.  135,  pi.  IK,  fig.  2. 
Jones,  1855,  Ann  Mag.  Nat.  Hist.,  ser.  2,  vol.  xvi.,  p.  165,  pi. 
vL,  tigs.  7  and  9. 

Jones  and  Holl,  1886,  ibid,,  ser.  5,  vol.  xvii.,  p.  349. 

This  rather  variable  form  appears  to  be  one  of  the  commonest 
Victorian  species,  so  far  as  we  can  tell  from  the  limited  collections 

1  Ann.  Mag.  Nat.  Hist.,  series  6,  vol.  ix.  1892,  p.  189,  pi.  xi.,  figrs.  1,  2. 
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already  made.  Possibly  several  described  varieties  are  present, 
including  var.  torosa,  Jones.^  Many  of  the  specimens  from  the 
Silurian  of  Victoria  are  represented  by  hollow  moulds  of  the 
valves,  from  which  it  is  possible  to  obtain  a  very  faithful 
impression  in  wax.  In  others,  again,  we  have  a  cast  of  the 
interior  of  the  valve  in  relief,  the  shell  having  been  dissolved 
completely  away. 

Locality  and  Horizon, — Junction  of  Woori-Yallock  and  Yarra 
Rivers.  Collected  by  Geol.  Surv.  Vict.  B.  23.  [431-6] 
Silurian. 

Beyrichia  kloedeni,  McCoy,  var.  granulata^  Jones. 

(PL  XVI.,  Fig.  8). 

Jones,  1855,  Ann.  Mag.  Nat.  Hist.,  ser.  2,  vol.  xvi.,  p.  166,  pi. 
vi.,  fig.  9.  Jones  and  Holl,  1886,  ibid.^  ser.  5,  vol.  xvii.,  p.  350, 
|)1.  xii.,  fig.  2. 

Several  examples  of  the  above  variety  were  found  amongst  a 
collection  of  specimens  labelled  Beyrichia  in  the  National 
Museum,  one  of  which  (the  specimen  now  figured)  shows  the 
anterior  lobe  in  the  hypertrophied  condition.  [440].  The  surface 
of  the  valve  shows  a  certain  amount  of  granulation  like  the 
variety  figured  by  Prof.  Rupert  Jones.  Our  specimen  seems 
to  have  been  slightly  crushed  between  the  posterior  and  middle 
lobes. 

Locality  and  Horizon, — Junction  of  Woori-Yallock  and  Yarra 
Hi  vers,  east  of  Melbourne.  Collected  by  Geol.  Surv.  Vict.  B. 
23.     [437-40].     Silurian. 

Beyrichia  wooriyallockensis,  sp.  nov.    (PI.  XVI.,  Fig.  6). 

Description. — Valves  sub-oblong,  with  three  unequal  lobes;  the 
middle  lobe  is  short,  extending  only  halfway  to  the  ventral  edge 
of  the  valve,  freely  coalescing  with  the  ventral  ends  of  the 
anterior  and  posterior  lobes ;  anterior  lobe  full,  but  not  much 
longer  than  the  mid<]le  lobe;  the  hind  lobe  broader  and  flatter  at 
the  dorsal  edge  of  the  valve  than  the  other  two,  and  modified  by 
a  vertical  sulcus   to  nearly  one-half    its  length ;    ends  of  lobes 

1  Ann.  Mag.  Nat.  Hist.,  series  2,  vol.  xvi.,  p.  167,  pi.  vi.,  figs.  10, 11,  ?  12. 
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'^lightly  salient  on   the  dorsal  edge  of  the   valve.     The  curved 
border  has  a  raised  marginal  rim. 

Measurements, — Length,  2.08  mm.;  height,  1.08  mm.  Pro- 
portions, 25:13. 

Observations. — The  above  species  shows  some  relationship  to 

•the  well-known  B.  kloedeni,  which  we  have  now  recorded  from 

"Victoria,  and  more  especially  to  the  variety  described  and  figured 

by  Jones  and    Holl  as  var.  intermedia  of  that  species,^  the  chief 

♦difference  being  the  larger  development  of  the  gigot  lobe  with  its 

vertical  sulcus  in  B.  wooriyallockensis.     The  valve  in  the  latter 

form  is  also  much  longer  in  proportion  to  its  breadth,  and  the 

lobes    are   distinctly  coalescent.     Another    form    to    which    our 

rspecimen  at  first  sight  shows  affinity  is  B.  admixta,  Jones  and 

HoU,^  especially  with  regard  to  the  prominence  of  the  free  ends 

•of  the  lobes  ;  the  hind  lobe  in  the  Victorian  species,  however,  is 

of  quite  a  different  form,   and   is   not  adpressed   to  the  hinder 

•curved  border  of  the  valve. 

Locality  and  Horizon. — Found  at  the  junction  of  the  Woori- 
TTallock  and  Yarra  Rivers,  east  of  Melbourne.  Collected  by 
<3eol.  Surv.  Vict.  B.  23.     [446].     Silurian. 

Beyrichia  maccoyiana,  Jones,  var.  australice,  nov. 

(PI.  XVI.,  Fig.  7). 

Description. — This  variety  is  distinguished  from  the  type  species 
Ijy  the  narrower  form  of  the  anterior  and  middle  lobes.  In  the 
present  variety  the  hind  or  gigot  lobe  is  divided  by  a  vertical 
sulcus ;  also  the  area  in  proximity  to  the  curved  border  is  less 
•encroached  upon  by  the  fiont  lobe,  and  the  frill  on  the  ventral 
•edge  is  consequently  more  conspicuous. 

Observations. — A  species  of  Beyrichia  described  by  Krause 
from  the  Lower  Silurian  (Ordovician)  Clays  of  the  Baltic  area, 
namely,  B.  marchica^  bears  a  slight  affinity  to  our  form,  but  the 
■difference  in  the  position  of  the  lobes  is  very  marked. 

Locality  and  Horizon. — Junction    of  the  Woori-Yallock  and 


1  Ann.  Magf.  Nat.  Hist.,  series  5,  vol.  xvii.,  1886,  p.  352,  pi.  xii.,  figs.  3,  4. 

2  Ann.  Mag.  Nat.  Hist.,  series  6,  vol.  xvii.,  1886,  p.  359,  pi.  xii.,  fig.  5. 
8  Zeitschr.  deutsch.  Gesellsch.,  1889,  p.  19,  pi.  ii.,  figs.  10,  11. 
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Yarra  Rivers.      Collected  by  Geol.  Surv.  Vict.  B.  23.      [441-3]. 
Silurian. 

Beyrichia  kilmoriensis,  sp.  nov.    (PI.  XVI.,  Fig.  9). 

Description, — Valves  sub-oblong,  general  area  flat.  Dorsal  line- 
straight,  except  where  broken  by  the  salient  lateral  lobes- 
Ventral  border  well-rounded,  especially  in  front.  The  two  fore 
most  lobes  narrow,  long,  and  curved  towards  the  anterior  end ;. 
the  hind-lobe  nearly  obsolete,  most  conspicuous  at  the  dorsal 
edge  on  the  posterior  angle.  Curved  border  with  an  upturned  rim. 
Surface  of  valves  smooth. 

Measurements, — Length,  2.45  mm.;  height,  1.36  mm. 

Observations, — This  species  and  the  next  one  to  be  described 
belong  to  the  jugose  type  of  Beyrichise,  and  in  the  narrowness  of 
the  lobes  resemble  B.  complicata,  Salter,^  which,  by  the  way,  is  a- 
characteristic  Ordovician  fossil.  The  tapering  character  and 
evanescence  of  the  two  foremost  lobes  in  the  region  of  the  ventral 
border  in  our  species,  however,  is  strikingly  distinct. 

Locality  and  Horizon, — Found  at  Broadhurst's  Creek,  east  of 
Kilmore,  Victoria.  Collected  by  Geol.  Surv.  Vict.  Bb  18. 
[445].     Silurian. 

Beyrichia  ligatura,  sp.  nov.     (PI.  I.,  Fig.  10). 

Description, — Valves  sub-oblong,  rather  narrow  in  lateral  aspect, 
surfaces  somewhat  convex,  with  the  three  lobes  well-marked^ 
The  anterior  lobe  pear-shaped,  salient,  and  strongly  curved 
towards  the  antero-dorsal  angle;  middle  lobe  narrow  pear-shape,, 
and  very  prominent  or  even  ridgelike,  with  a  slight  forward 
curvature,  and  salient  on  the  dorsal  edge  of  the  valve  ;  posterior 
lobe  smaller  than  the  anterior,  pear-shaped  and  resting  against 
the  upturned  rim  of  the  ventral  border.  The  other  lobes  do  not 
quite  reach  the  sulcate  area  inside  the  ventral  rim  of  the  valve. 

Measurements. — Length,  1.6  mm.;  height,  1  mm. 

Locality  and  Horizon, — Junction  of  the  Woori-Yallock  and  the- 

1  Mem.  Soc.  Geol.  Surv.,  1848,  vol.  ii.,  pt.   i.,  p.  352,  pi.  viii.,  fig.   16  ;  also  M*Coyr 
Brit.  Pal.  Foss.,  1851,  pt.  ii,  fasc.  1,  p.  136,  pi.  i.  E.,  fig.  3. 
Salter,  iind.^  1852,  fasc.  2,  Appendix  A,  p.  ii. 
Compare  Jones,  1855,  Ann.  and  Mag.  Nat.  Hist.,  Ser.  2,  vol.  xvi.,  pi.  vi.,  fig.  4. 
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Yarra    Rivers.      Collected    by   the    Geo!.    Surv.    Vict.    B.    23i. 
[444],     Silurian. 

Order  PHYLLOCARIDA,  Packard. 

Sub-Order  Oeratiocarina. 

Family  Caryocarid(B^  nov. 

Genus  Caryocaris^  Salter,  1863. 

Caryocaris  angusta,  sp.  nov.    (PL  XVIIL,  Fig.  10). 

Description, — Carapace  bivalved,  narrow,  oblong,  widest  at  the* 
postero-ventral   region;    dorsal  border  straight,   ventral  gently 
convex,  and  well-rounded  posteriorly^:    usually  three  and  a-half 
times  as  long  as  high,  but  variable  in  its  proportionate  length  ;: 
smooth,  with  a  faint  creasing  or  folding  parallel  with  the  ventral 
margin.     Length  of  figured  specimen,  25  mm. ;  height,  7  mm. 

Observation, — C.  angusta  approaches  some  varieties  of  0. 
wrightii,  Salter,^  from  the  Skid  daw  Slates,  especially  those  with 
narrow  valves,  but  it  differs  from  them  in  the  less  sharply  trun- 
cate extremities.  C.  oblongus,  Gurley,**  from  the  calciferous 
shales  of  Canada,  also  closely  approaches  the  Victorian  speci- 
mens, but  is  not  quite  so  long  in  proportion  to  its  height.  The 
above  form  was  referred  by  Gurley  to  the  graptolities. 

Localities  and  Horizon. — Collected  by  the  Geological  Survey  of" 
Victoria,  Ba  90  [193-4]  and  Ba  92  [195]  near  Guildford;   also- 
from  the  Parish  of  Coole  Barghurk,  W.L.S.2.    From  Castlemaine, . 
associated  with  Didyraograptus  caduceus  (T.  S.  Hall  collection). 
Lower  Ordovician. 

Genus  Saccocarisj  Salter,   1868. 
Saccocaris  tetragona,  sp.  nov.     (PI.  XVIIl.,  Fig.  11). 

Description, — Valves  sub-rectangular,  oblong,.     Length,  a  little- 

1  By  the  evidence  of  the  position  of  the  caudal  appendages  derived  from  the  type  of ' 
tile  grenus  Bhinopterocaris  presently  to  be  described,  it  seems  necessary  to  reverse  the  - 
rdative  ix>sition  of  the  valves  from  that  in  which  it  was  regarded  by  Salter,  Jones,  and 
Woodward  for  this  particular  group,  and  to  take  the  narrow  end  as  the  anterior.    By  this 
reading  also  the  valves  correspond  in  position  with  Hymenocaris,  which  was,  however,  not 
•0  distinctly  bivalved. 

S  C.  wrightii^  Salter,  Jones,  and  Woodward,  1892,  Mon.  Brit.  Pal.  Phyllopoda  (Pal.. 
See.),  p.  89,  pi.  xiv.,  figs.  11-15. 

8  Journal  of  Geology,  vol.  ir..  No.  1, 1896,  p.  87,  pi.  iv.,  fig.  2. 
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^uted  by  Etheridge,  for  Salter's  name  had  already  beea  attached 
i;o  a  species  of  Lingulocaris — L.  salteriana, 

R.  R.  Gurley  has  found  certain  fossil  remains  in  the  calciferous 

•series  of  Summit,  Nevada,  and  Point  Levis,  Canada,  which  may 

be  referred  to  the  above  genus.     They   are  associated  in  the 

North  American  strata,   as  in  the   Victorian,   with  graptolites 

-of  the   Lower   Ordovi«ian   types,  and   Gurley  interprets   their 

•^structure  as  representing  the  polypary  of  a  graptolite,  with  "the 

proximal  portion  possibly  thecaphorous."    There  appears  to  be  no 

-direct  evidence,  however,  which  points  to  that  conclusion,  and, 

I  moreover,  the  characters  ©f  Oaryocaris,  to  which  genus  Gurley 

.refers  them,  have  been  well  defined  by  Messrs.  Salter,  Jones,  and 

Woodward  as  a  genus  of  bivalved  Crustacea  of  the  phyllocarid 

group. 

•During  my  examination  of  an  extensive  series  of  pliyllocarid 
•remains  in  the  collection  of  the  National  Museum,  and  in  private 
<<5ollections,  I  was  struck  with  the  different  appearances  shown  by 
the  carapaces  of  these  fossils  when  preserved  in  a  crumpled  rock, 
and  when  found  in  a  fine-textured  shale.  For  the  better  preser- 
^vation  of  the  carapace  we  naturally  turn  to  specimens  preserved 
in  a  fine-grained  rock,  or  one  which  has  been  subjected  to  a 
•minimum  of  deformation.  In  the  fine-textured  shales  from  the 
north  of  Lancefield  the  carapaces  are  found  to  be  practically 
smooth  in  the  central  area,  excepting  where  roughened  second- 
arily by  chemical  action  between  the  folia  of  the  rock.  The 
dorsal  and  ventral  borders  of  the  valves  are  deeply  sulcate  or 
folded  and  traversed  obliquely  by  shorter  folds,  or  sometimes  by 
fine,  long,  hair-like  grooves.  In  those  examples  which  are  found 
rin  the  crumpled  slates  or  phyllites  the  valve  has  been  corres- 
pondingly crumpled  and  distorted,  often,  however,  in  a  most 
•regular  manner,  and  at  first  suggestive  of  a  primary  wrinkling  in 
the  carapace  itself. 

The  generic  differences  which  separate  this  form  from  other 
previously  described  genera  of  the  Phyllocarida  is  made  apparent 
by  the  discovery  of  the  exceptionally  perfect  specimen  now 
figured,  and  which  was  collected  by  the  Geological  Survey  of 
Victoria  at  the  camp  north  of  Lancefield  Ba  27  [174].  This 
r specimen,  which  is  in  the  collection  at  the  National  Museum,  shows 
fthat  the  animal  possessed  ashort  stylet,  like  that  suggested  by  Salter 
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ior  Caryocaris.'  The  outline  of  our  specimen  is  essentially 
•different  from  both  Lingulocaris  andCaryocaris;  and  the  peculiarly 
formed  rostral  processes  seen  in  our  specimen  seem  to  be  quite 
unknown  in  the  above-mentioned  genera,  to  which  this  form 
might  otherwise  be  somewhat  related.  The  masticatory  apparatus 
has  not  been  recorded  from  any  of  its  immediate  allies,  the  nearest 
being  the  well-known  dental  ridges  of  Dithyrocaris,  which,  how- 
ever, differ  in  having  the  longest  cusps  at  the  anterior  end  instead 
of  the  median,  as  in  Rhinopterocaris. 

Localities  and  Horizon. — Rhinopterocaris  maccoyi  occurs  at 
several  of  the  lowermost  horizons  in  the  Lower  Ordovician  of 
Victoria,  which  are  characterized  by  different  assemblages  of 
Graptolites.  The  specimens  obtained  by  the  Geological  Survey 
•©f  Victoria,  and  now  in  the  National  Museum,  are  as  follows: — 
Camp  north  of  Lancefield,  Bb  27  [174-7]  associated  with  Tetra- 
graptus  f ruticosus,  T.  serra  and  Phyllograptus  typus,  in  a  pale  grey 
€late.  Bb  31  [172-3]  in  chiastolite  slate.  Bb  39  [167-71] 
associated  with  Tetragraptus  serra,  in  dark  grey  slate.  Bb  40 
(182-5]  in  phyllite.  Bb  41  [188]  in  pinkish  decomposed  shale 
{caudal  appendages).  Bb  44,  [186-7]  in  black  shale.  West 
of  Gisborne,  Ba  70  [244]  in  greenish-grey  slate.  (?)  Barker's 
Street,  Castlemaine,  Ba  78  [245]  associated  with  Didymograptus 
•caduceus,  Tetragraptus  decipens,  and  Loganograptus  logani,  in 
greenish-yellow  slate.  E.  of  Guildford,  Ba  83  [189]  in  decom- 
posed shale.  Near  Guildford,  Ba  91  [190-1]  associated  with 
Didymograptus  sp.  and  Trigonograptus  wilkinsoni,  in  decomposed 
«hale.  From  Parish  of  Coole  Barghurk,  W.L.S.2  and  W.L.S.3 
[180-1]  in  black  slate. 

Also  from  Burn's  Reef,  Chewtx)n,  Bendigo,  Castlemaine 
(T.  S.  Hall  collection). 

From  Castlemaine,  an  exceptionally  large  carapace  measuring 
50  mm.  in  length,  and  20  mm.  in  greatest  height  (G.  B. 
Pritchard  collection). 

Mr.  Etheridge's  specimens  came  from  Bendigo,  and  from 
Baynton's,  Campaspe  River,  Central  Victoria. 

My  best  thanks  are  due  to  Mr.  T.  S.  Hall,  M.A.,  and  Mr. 
G.  B.  Pritchard,  for  their  kind  loan  of  specimens  which  enabled 
me  to  work  out  the  details  of  this  and  the  foregoing  species. 

1  Quart.  Journ.  Geol.  Soc.,  vol.  xix.,  1863,  p.  137  (fig.  16)  and  p.  139. 
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Class  BRACHIOPODA. 

Genus  Siphonotreta,  de  Verneuil,  1845. 

Siphonotreta  maccoyi,  sp.  nov.    (PI.  XVIIL,  Figs.  12-14).. 

Description. — Valves     sub-circular,      front     margin     broadly 
rounded,  sides  irregularly   rounded;    surface  of   valves  slightly 
convex   and   acuminate    towards    the   foramen.      Dorsal   valve^ 
smaller  and  broader  than  the  peduncle  valve.     Foramen  small. 
Surface  of  valves  ornamented  with  a  series  of  fine,  numerous  andi 
equidistant    concentric    striations,  which  are  slightly  imbricate, 
and  bearing  vestiges  of  blunt  spines  at  distant  intervals.     Length' 
generally  equal  to  the  breadth.     The  specimens  vary  considerably 
in  size,  and  examples  of  intermediate  dimensions  occur;   those 
from  the  Lower  Ordovician  are  usually   smaller  than  those  of 
the  Upper  Ordovician.    Limits  of  length  measurement  of  specimens- 
in  the  National  Museum,  4  to  10  mm. 

This  species  is  easily  separable  from  S.   micula,^  to  which   it 
bears    most   resemblance,  by  having  a  much  larger  number  of 
concentric    striae,    which  are  also  finer;  the  latter  form  usually 
exhibit   three    or   four   concentric    liueations,    which    are    very 
strong  and  distinct. 

In  S.  maccoyi  the  foramen  is  small  and  generally  obscure,  but 
can  be  traced  by  the  position  of  the  median  fissure,  seen  in  the 
more  or  less  crushed  examples,  resulting  from  the  fracture  of  the 
thin  shell  over  the  pedicle  tube.  Many  of  the  valves  have  been 
distorted  by  pressure,  laterally,  longitudinally,  or  obliquely. 

Observations. — In  1867  Prof.  M'Coy  noted  the  occurrence  of 
Siphonotreta  in  Victoria,  and  referred  to  the  fossils  in  the 
following  words*: — 

'^As  a  general  rule,  the  Graptolite  slates  in  every  part  of  the 
world  contain  no  other  fossils.  I,  many  years  ago,  discovered  in 
Wales,  near  Builth,  the  only  shell  I  ever  heard  of  in  Graptolite 
slates  (the  Siphonotreta  micula^  M'Coy),  and  I  was  greatly 
surprised  to  recognise  it  also  in  Victoria  in  the  Deep  Creek 
section." 

Since  the  above  date  this  fossil  has  often  been  quoted  as  S. 

1  Brit.  Pal.  Foss.,  1852,  p.  188,  pi.  IH.,  fig.  3.  Also  Davidson,  Mon.  Brit.  Sil.  Brach. 
(Pal.  See),  1866,  p.  76,  pi.  viii.,  figs.  2-6. 

2  Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  xx.,  1867,  p.  201. 
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micula  in  lists  of  Australian  fossils.  A  careful  examination  of 
a  large  number  of  valves  from  the  Deep  Creek  section  and 
elsewhere  has  convinced  me  that  they  differ  in  essential 
characters  from  the  well-known  British  species,  and  the  form  will 
I  think  most  appropriately  be  designated  by  associating  with  it 
the  name  of  its  first  discoverer. 

Localities  and  Horizons. — Collected  by  the  Geological  Survey 
of  Victoria,  Bb  29  [198 — 9]  Newham;  associated  with  Didy- 
mograptus  extensus,  Tetragraptus  quadribrachiatus,  Clonograptus 
rigidus  var.  tenellus,  Diplograptus  sp.,  Lasiograptus  sp.,  and 
Phyllograptus  typus.     Lower  Ordovician. 

Geological  Survey  of  Victoria,  Ba  62  [232-5]  and  64  [219 
-31],  Deep  Creek,  Saltwater  River,  north-west  of  Bulla;  asso- 
ciated with  Stephanograptus  gracilis,  Dicranograptus  ramosus, 
Dicellograptus  furcatus,  Diplograptus  sp.,  and  Climacograptua 
bicornis.     Upper  Ordovician. 

Order  PTEROPODA. 

Genus  Hyolithes^  Eichwald,  1840. 

Hyollthes  leptus,  sp.  nov.     (PI.  XVIIL,  Fig.  15). 

Description, — Shell  straight,  conical,  and  attenuate,  tapering 
very  gradually.  (Apex  missing.)  Aperture  opening  obliquely 
towards  the  extended  margin  of  the  dorsal  side.  Surface  of  shell 
convex,  but  somewhat  crushed  in  the  present  specimen ;  marked 
transversely  with  convex  lines  near  the  apex,  but  becoming 
sinuous  nearer  the  apertural  end.  Sides  of  shell  with  a  narrow 
sunken  border  possibly  indicating  a  lateral  angulation.  Length 
when  complete,  about  50  mm.;  length  of  specimen,  41  mm.;  width 
at  aperture,  7.5  mm.;  width  at  broken  proximal  end,  3  mm. 

Observations, — This  species  shows  some  affinity  with  certain 
forms  of  Hyolithes  described  by  Billings  and  Walcott  from  the 
Lower  Cambrian  (Olenellus  zone)  of  Newfoundland,  Canada,  and 
the  United  States,  and  especially  with  H.  communis,  Billings,  var* 
emmonsi,  Ford.^  Our  specimen,  however,  is  more  attenuate,  and 
the  surface  striae  are  not  so  fine,  the  area  between  them  often 
forming  superficial  ridges.     The  specimen  figured  by  Tate  from 

1  Bull.  U.S.  Oeol.  Survey,  No.  30, 1886,  p.  187 ;  Walcott,  U.S.  Oeol.  Sunr.  Tenth  Ann. 
Bep.  (1888-9)  1890,  p.  621,  PI.  Ixxvii.  fig.  4,  4a,  h. 
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the  Cambrian  of  Curramulka,  South  Australia,  under  the  name 
of  H.  communis,  Billings,  is  not  far  removed  from  our  specimen 
in  general  appearance,  but  the  striae  are  liner  and  the  shell  is 
proportionately  shorter.* 

Locality  and  Horizon, — Collected  by  the  Geological  Survey  of 
Victoria,  W.L.S.2  [197],  Parish  of  Coole  Barghurk.  Lower 
Ordovician. 


EXPLANATION  OF  PLATES  XVI.,  XVIL  AND  XVIII. 

Plate  XVL 

Eig.     1. — Bythotrephis  tenuis^  J.  Hall.     Natural  size.     [246]. 

JFig.     2. — Pleurodictyum    megastomum,    Dun.      A   cast   of    the 

corallum  of  a  very  large  specimen.  Natural  size. 
[340]. 

Fig.     3. — F,  megastomum.     Base  of  a  well-preserved  specimen, 

showing  the  epithecal  surface,  and  an  impression 
of  a  crinoid  stem-fragment  to  which  the  coral  was 
originally  attached.     Natural  size.     [341]. 

Eig.     4. — P.  megastomum.     Taken  from  a  wax  squeeze,  showing 

the  under  surface  of  a  tabula,  with  radial  ridges 
and  tubercles.     Natural  size.     [340]. 

Fig.     5. — P,    megastomum.      Two   radial    ridges   of    the   above 

more  highly  magnified,  to  show  the  quasi-linear 
arrangement  of  the  tubercles.      x  3.    [340]. 

F^g.     6. — Beyrichia   wooriyallockensis,    sp.    nov.      Right   valve; 

taken  from  a  wax  squeeze.      X  12.     [446]. 

Fig.     7. — Beyrichia     maccoyiana^    Jones,     var.    australice,    nov. 

Left  valve,      x  10.  ^  [441]. 

Fig.     8. — Beyrichia    klcedeni,    M*Coy,    var.    granuiata^    Jones. 

Right  valve;  a  specimen  showing  the  hypertrophied 
anterior  lobe.     From  a  wax  squeeze,     x   7.    [440]. 

Fig.     9. — Beyrichia  kilmoriensis^  sp.  nov.     Left  valve,      x    11. 

[445]. 

Fig.  10. — Beyrichia   Ugatura^    sp.    nov.     Right   valve.       x     15. 

[444]. 

3  Trans.  B.  Soo.  S.  Australia,  vol.  xv.  (1891-2),  p.  186,  pL  ii.,  fig.  2. 
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Plate  XVII. 

Hdicocrinus  plumosus^   sp.   nov.     From  the  Upper  Silurian   of 

Brunswick,  near  Melbourne.  Slightly  under 
natural  size.     [384]. 

Plate  XVIII. 

Mg.       1. — Helicocrinus  plumosus,  sp.   nov.     Calyx  showing  the 

arrangement  of  the  plates  in  the  dorsal  cup  and 
tegmen.  Pinnules  not  shown,  x  2.  From  a  wax 
squeeze. 

Fig.       2. — H,  plumosNS,  sp.  nov.     Part  of  stem  near  distal  end, 

with  five  columnals.      x   4.     From  a  wax  squeeze. 

'Fig,       3. — H,  plumosus,   sp.   nov.     Transverse  section  of  stem, 

X  4. 

Pig.       4. — H,  piufnosuSy  sp.  nov.     Coiled  proximal  end  of  stem, 

nearly  cylindrical,  and  with  prominent  ridges. 
Taken  from  a  wax  squeeze.      x   2.     [385.] 

Fig.       5. — If,  piumosuSy    sp.    nov.      Anterior    extremity    of    a 

branch,  showing  the  mode  of  attachment  of  the 
pinnules  to  the  secundibrachs.      x   2.     [384.] 

Fig.       6. — Botryocrinus    longibrachiatus^    sp.    nov.     The    stem, 

dorsal  cup,  traces  of  the  tegmen,  and  ventral 
aspect  of  brachials.  From  a  wax  squeeze.  X  2. 
[390.] 

Fig.       7. — B,   iongibrachiatuSy   sp.   nov.     Section  of  stem,   with 

pentagonal  canal.      x  4.     [392.] 

F^ig.       8. — B.  longibrachiatus^  sp.  nov.     Two  slender  armlets,  one 

exposing  the  furrow  for  the  axial  cord.  From  a 
wax  squeeze.      X  3.     [391.] 

Fig.  9. — Rhinopterocaris  maccoyi,  Eth.,  til.,  sp.  An  exception- 
ally perfect  specimen,  showing  the  masticatory 
apparatus.     Left  valve.      X  2.     [174.] 

Fig.     10. — Caryocaris   angusia,    sp.   nov.     Left  valve.     Natural 

size.     [195.] 

Fig.     11. — Saccocaris   ietragona^    sp.   nov.     Right  valve.      X    2. 

[196.] 

3a 
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Fig.     12. — Siphonotreta  maccoyt,  sp.  nov.     Peduncle  valve  of  a 

large  specimen,      x   2.     [229.] 
Fig.     13. — S,    maccoyi^    sp.    nov.      Dorsal   valve  of    a    smaller 

specimen,  broadened  by  crushing,      x  4.     [199.] 
Fig.     14. — 5.    maccoyiy   sp.    nov.      Interior   of   a  dorsal   valve» 

distorted  by  pressure,      x  4.     [198.] 
Fig.     15. — Hyolithes  ieptus,  sp.  nov.     Natural  size.     [197.] 

Fig.     16. — 1  Rhinopterocaris   7iiaccoyi^    Etheridge,  fil.,  sp.      Two 

valves  overlapping,  and  laterally  displaced,  the 
dorsal  edges  being  outside.     Natural  size.     [245.] 

Fig.     17. — R,  maccoyi^  Eth.,  fil.,  sp.     Two  united  valves,      x   2, 

[184.] 


Ptoc.  R.8.  Vktoria,  1902.      Plate  XPI. 


Proc.  R.S.    Victoria,  1902.       Plate  XVII. 


Ftoc.  R.S.  rUtona,  1903.      Plate  XVIIL 


Art.  XIII. — The  Age  of  the  MetaTnorphic  Rocks  of  North- 
Eastern  Victoria, 

By  J.  W.  GREGORY,  D.Sc,  F.R.S. 

[With  Plates  XIX.-XXI.]. 
(Bead  llth  September,  1902). 


I. — Introduction. 

The  geological  history  of  Victoria  is  generally  represented  as 
beginning  in  the  ordovician  (lower  silurian)  period.^  This 
view  is  based  upon  the  belief  that  the  broad  areas  of  schists 
and  metamorphic  rocks  in  the  extreme  west,  and  in  the 
north-east  of  Victoria  have  been  formed  by  the  metamor- 
phism  of  silurian  and  ordovician  rocks  in  post-silurian  times. 
This  view  is  repeatedly  expressed  in  the  geological  literature  of 
Victoria.  Dr.  Selwyn  attributes  such  an  origin  not  only  to 
the  schists,  but  even  to  the  granites.  He  stated^  that  the 
**  granites  are  in  no  sense  intrusive  or  irruptive  masses,  but  only 
the  completely- transmuted  ends  of  the  silurian  rocks  that  have 
either  been  lowered  in  early  geological  times  to  within  the  in- 
fluence of  central  heat,  or  by  some  means  been  subjected  to  other 
powerful  transmuting  agencies."' 

The  same  theory  is  taught  in  Mr.  R.  A.  F.  Murray's  "Physical 
Geography  and  Geology  of  Victoria"  (pp.  37,  38);  and  Mr. 
A.  W.  Howitt  lent  the  weight  of  his  authority  to  this  view  by 
maintaining  the  existence  of  a  passage  from  silurian  sediments  to 
metamorphic  rocks  in  various  parts  of  the  Victorian  Alps.  In 
Mr.  Howitt's  later  papers  this  view  was  re-considered  in  so  far 
that  the  felspathic  metamorphic  rocks  were  regarded  as  altered 
plutonic  rocks,  and  only  the  non-felspathic   schists   as  altered 

i^Exclusive  of  a  small  band  near  Heathoote,  that  has  been  described  as  oambrian. 
3  Spec  Rep.  GeoL  Surv.  Vict,  1892. 

8  A.  R.  G.  Selwyn  :    Notes  on  the  Physical  Geography,  Geology  and  Mineralogy  of 
Victoria.    Intemat  Exhib.  Essays,  1866-1867,  p.  165,  Official  Record,  Melbourne,  1866. 
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sedimentary  deposits.  The  most  weighty  expression  of  this  view 
is  given  in  Mr.  Howitt's  memoir,  "  Notes  on  the  Contact  of  the 
Metamorphic  and  Sedimentary  Formation  at  the  Upper  Dargo- 
River,  "^  which  is  based  upon  careful  study  of  a  series  of  micros- 
copic examinations  of  the  rocks  in  question.  Mr.  Howitt  there 
pointed  out  that  the  metamorphic  rocks  are  of  two  distinct 
origins.  The  first  set  includes  a  series  of  schists  containing^ 
felspar;  Mr.  Howitt  no  doubt  quite  correctly  regards  them  as 
metamorphosed  examples  of  igneous  rocks.  In  regard  to  the 
second  group,  he  concludes^  that  "when  the  crystalline  schists  are 
simply  mica  schists,  without  traces  of  felspar,  and  are  connected 
by  gradations  with  the  sedimentary  formations,  they  are  clearly 
metamorphosed  representatives  of  the  latter." 

Mr.  Howitt  explained  that  "the  sediments  are  metamorphosed 
into  mica  schists,  the  plutonic  rocks  into  mica  schists  and  gneisses^ 
and  there  is  thus  created  an  appearance  of  gradual  transition 
from  the  normal  sediments  to  the  normal  massive  plutonic  rocks."* 

This  view  was  a  great  advdnce  on  the  theory  of  the  origin  of 
gneisses  and  granite  by  the  alteration  of  lower  Palaeozoic  slates 
and  sandstones;  but  it  still  accepted  the  view  of  the  Ordovician 
and  Silurian  age  of  the  materials  in  the  metamorphic  series. 

Dr.  Selwyn's  theory  is  expressed  in  the  Geological  Survey  map 
of  Victoria,  the  preparation  of  which  was  concluded  last  year,  and 
which  has  recently  been  issued.  The  explanation  of  the  map 
describes  the  metamorphic  rocks  as  containing  "metamorphosed 
lower  Silurian  rocks  east  of  Beechworth  and  at  Stawell,  silky 
micaceous  schists,  mica  schists,  and  gneiss  of  many  varieties, 
passing  from  unaltered  Silurian  into  metamorphic  granite." 

Anxious  to  get  a  definite  base  for  the  geological  history  of 
Victoria,  T  had  taken  the  first  opportunity  for  a  visit  to  the 
north-eastern  district  to  examine  the  relations  of  the  metamorphic 
and  the  normal  palaeozoic  rocks.  The  weather  was  unfavourable^ 
and,  though  I  found  the  two  sets  of  rocks  in  close  juxtaposition 
on  the  Cobungra  Creek,  a  heavy  snow  fall  covered  them  before  I 
found  the  line  of  junction.  I  saw  sufficient,  however,  to  make  me 
doubt  the  asserted  passage  from  the  silurian  to  the  metamorphic 

1  Spec.  Rep.  Geol.  Surv.,  Vict.,  1892. 

2  Op.  cit.,  p.  8. 
8  Ibid.,  p.  9. 
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rocks.  A  second  search  near  Omeo  was  rendered  futile  by  the 
fact  that  the  boundary  between  the  schists  and  sediments  was 
not  where  it  was  marked  on  the  then  current  edition  (1880)  of 
the  Geological  Survey  map,  on  the  scale  of  8  inches  to  the  mile. 
I  accordingly  failed  to  find  the  junction  until  too  late  to  use  it. 
That  mattered  the  less,  as  Mr.  A.  W.  Howitt  had  already  deter- 
mined that  the  schists  in  that  case  were  not  altered  palaeozoic 
sediments,  but  altered  plutonic  rocks. 

In  my  second  vacation  I  returned  to  the  north-east  to  renew 
this  search  on  the  boundary  of  the  metamorphic  rocks  in  Bogong. 
Snow  and  fog  again  hid  the  junction  on  the  main  divide,  so  I 
turned  northwards  to  Yackandandah,  hoping  to  find  satisfactory 
exposures  at  a  lower  altitude. 

II. — The  Metamorphic  and  Ordovician  Rocks  at 

Yackandandah. 

The  Geological  Survey  map  of  Victoria  shows  the  ordovician 
and  metamorphic  rocks  at  Yackandandah  in  close  contact  along 
Commissioner's  Creek  and  crossing  the  ridge  which  separates  that 
valley  from  Indigo  Creek.  The  saddle  between  the  heads  of  the 
two  creeks  looked  a  hopeful  place  at  which  to  find  exposures  of 
the  two  series  of  rocks  showing  their  mutual  relations. 

Yackandandah  is  situated  on  some  flats  beside  the  Yackan- 
dandah  Creek,  near  its  junction  with  Commissioner's  Creek  and 
Nine  Mile  Creek  (PI.  XIX.).  To  the  east  is  a  low  track  of  biotite- 
plagioclase-granite  and  granodiorite.  To  the  north-west  the  rocks 
are  all  metamorphic,  and  they  end  westward  along  a  line  running 
from  south-east  to  north-west  against  the  ordovician  rocks  with 
granitic  intrusions.  Commissioner's  Creek  is  shown  on  the  map 
as  flowing  from  the  north-west,  along  the  junction  between  the 
metamorphic  and  ordovician  series.  Nine  Mile  Creek  flows  from 
the  south-west,  apparently  at  right  angles  to  the  strike  of  the 
ordovicians. 

The  only  literature  upon  this  precise  locality  to  which  reference 
need  be  made  is  a  paper  by  Mr.  A.  W.  Howitt,  "Notes  on  the 
Geology  of  the  Ovens  District,  with  Remarks  on  the  Deep 
lieads."     This  paper  includes^  a  brief  account  of  Twist  Creek,  and 

1  Prog.  Rep.  Geol.  Surv.,  Victoria,  II.,  p.  78, 1874. 
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an  admirable  illustration  of  the  contorted  character  of  the  gneiss 
and  schist  of  Commissioner's  Creek. 

My  first  excursion  from  Yackandandah  was  along  Commis- 
sioner's Creek  in  order  to  get  a  general  idea  of  the  creek  and  the 
rocks  on  both  sides.  The  schists  are  exposed  in  the  first  cutting 
on  the  road  along  Commissioner's  Creek.  They  strike  to  the 
north,  and  stand  nearly  vertical.  They  are  traversed  by  euritic 
dykes,  of  which  the  largest  is  two  feet  in  width.  The  next  road 
cutting  shows  weathered  mica  schists,  with  small  quartz  veins. 
After  crossing  a  small  brook,  and  just  before  reaching  another 
road  cutting,  a  track  leads  to  the  left,  by  a  watercourse  passing 
near  an  old  roofless  wooden  house.  The  track  leads  to  a  quarry, 
at  the  foot  of  the  steep  ridge.  The  rocks  here  are  as  metamorphic 
as  those  on  the  eastern  side  of  the  valley.  The  strike  is  from 
N.N.W.  to  S.S.E.,  and  the  main  rock  is  a  fine  grained  black 
gneiss,  cut  through  by  some  dykes.  Search  for  the  junction  with 
the  ordovician  series  had,  therefore,  to  be  made  further  to  the 
south-west.  The  ridge  which  is  marked  on  the  map  as  rising  to 
867  feet,  is  composed  mainly  of  a  medium  grained  gneiss  and 
dykes  of  red  pegmatite.  On  the  ridge  is  some  coarser  hornblendic 
gneiss,  the  strike  of  which  is  generally  to  the  north-west  parallel 
to  Commissioner's  Creek.  On  the  south-western  side  of  this 
ridge  lies  Wood  Cutter's  or  Sawpit  Gully,  the  rocks  on  the  left 
bank  of  which  are  mainly  schists  and  gneiss.  At  the  junction  of 
Wood  Cutter's  or  Sawpit  Gully  and  Twist  Creek  there  are  some 
excellent  exposures  on  the  bed  of  the  valley,  where  the  gravel  has 
been  sluiced  away  during  some  mining  operations.  On  the  bed 
of  the  stream  and  on  the  right  bank  are  some  good  exposures  of 
contorted  gneiss  and  schists,  striking  north-west  by  north.  A 
very  coarse-grained  pegmatite  cuts  through  this  series.  A  little 
way  up  Twist  Creek  from  the  junction  of  Sawpit  Gully  are  some 
beds  of  slate  and  sandstone,  with  a  strike  of  from  N.N.W.  to 
N.N.W.  by  N.,  and  dipping  80  degs.  to  the  west.  In  the  best 
exposure  the  beds  are  vertical,  and  the  strike  is  N.N.  W.  ^  N.  In 
the  angle  between  Sawpit  Gully  and  Twist  Creek  is  a  wooded 
spur,  from  which  the  only  specimens  obtained  were  faulted 
quartzite  and  iron-stained  micaceous  slate.  Ascending  Twist 
Creek  a  series  of  green  sandstones  with  quartz  veins,  slates, 
quartzites,  and  chloritic  slates  are  seen  on  the  bed  of  the  stream. 
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These  rocks  are  well  exposed  within  200  yards  of  the  outcrops  of 
the  schists,  which  there  strike  N.W.  i  N.  Further  down  the 
main  valley,  by  a  small  cataract,  there  are  some  well-exposed 
48chists,  again  striking  N.W.  ^  N. 

I  could  find  in  the  field  no  evidence  whatever  of  a  passage 
from  the  slates  into  the  gneiss  and  schist  series,  and  the  strike  of 
the  two  sets  of  beds  was  different.  I  have,  therefore,  examined 
s,  set  of  sections  of  the  rocks  in  order  to  see  if  they  show  any 
indication  of  the  derivation  of  the  schists  from  the  ordovician 
sediments. 

III. — The  Microscopic  Structure  op  the  Rocks. 

Beginning  with  the  metamorphic  series,  a  rock  from  the 
:summit  of  the  ridge  between  Commissioner's  Creek  and  Sawpit 
•Gully  may  be  taken  as  a  typical  example.  The  rock  [154]^ 
•examined  microscopically  consists  of  alternate  bands  of  quartz 
and  felspar,  about  2  mm.  and  3  mm.  thick,  respectively.  At 
more  distant  and  irregular  intervals  are  dark  thin  lines.  When 
the  rock  is  examined  microscopically  the  quartz  appears  in  bands 
•composed  of  mosaic.  The  felspathic  material  has  been  broken  up 
into  a  complex  mosaic  of  fine-grained  constituents.  Most  of  the 
felspar  consist  of  allotriomorphic  grains  of  plagioclase,  which  are 
•crowded  with  granules  and  small  prismatic  crystals ;  both 
granules  and  prisms  are  of  the  same  general  character,  and  both 
;are  highly  refractive.  The  small  prismatic  crystals  are  recognis- 
able as  zoisite,  and  the  granules  are  probably  of  the  same 
material.  No  orthoclase  is  determinable.  With  the  zoisite  are 
jiumerous  small  flakes  of  white  mica.  The  dark  bands  lying 
.scattered  through  the  rock  are  composed  of  lines  of  biotite ;  at 
intervals  the  lines  are  thickened  by  small  segregations  of  biotite, 
with  which  occur  some  flakes  of  muscovite.  Muscovite  is 
rscattered  abundantly  through  the  felspathic  material,  and  often 
occurs  along  the  bands  of  quartz.  The  rock  has  the  characters  of 
^  gneiss,  in  which  the  felspar  has  been  broken  up  into  a  mosaic 
of  plagioclase,  zoisite  and  white  mica. 

Near  the  junction  between  the  normal  metamorphic  series  and 
ithe  sediments,  both  are  greatly  crushed.     On  the  bed  of  Twist 

1  Tbe  numbers  are  those  of  the  rock  collection  of  the  Melbourne  University. 
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Creek,  near  its  junction  with  Sawpit  Gully,  are  some  hummock* 
of  contorted  gneiss.  The  rock  [57;  PL  XX.,  Fig.  1]  examined 
microscopically  is  shown  to  be  highly  contorted  and  traversed  by 
a  series  of  small  faults ;  some  bands  in  the  rock  are  dark,  owing^ 
to  the  abundance  of  biotite,  and  they  are  separated  by  layers  of 
white  quartz  mosaic. 

Another  type  of  the  metamorphic  rocks  is  represented  at  the^ 
head  of  Twist  Creek  by  some  bands  of  contorted  mica  schists. 
The  rock  [61]  consists  of  alternations  of  quartz  mosaic  and  of 
greenish- white  layers,  which  are  intensely  contorted,  folded  and 
faulted ;  the  whitish  layers  are  composed  of  packed  crystals  of 
white  mica  with  some  indeterminable  argillaceous  material  The- 
rock  originally  contained  many  large  simple  grains  of  quartz;, 
but  the  metamorphic  action  has  altered  most  of  them  into- 
secondary  mosaic.  This  change,  in  some  cases,  has  only  affected 
the  margin  of  the  quartz  grains. 

The  dykes  in  the  metamorphic  rocks  are  mostly  coarse  peg- 
matites. A  specimen  [65]  collected  half  way  up  the  hill 
above  the  stone  quarry  on  the  right  bank  of  Commissioner's^ 
Creek,  is  composed  of  large  coarse  grains  of  quartz,  intergrown 
with  crystals  of  comparatively  fresh  orthoclase.  There  are  some 
old  felspar  grains  and  abundant  muscovite.  The  pegmatite 
is  traversing  a  fine  schist  of  quartz  and  muscovite.  A  second 
dyke  [63]  is  of  much  coarser  grain  ;  it  consists  of  quartz,  musco- 
vite and  orthoclase,  and  contains  abundant  needles  of  tourmaline. 

The  rock  of  the  ordovician  series  in  closest  contact  with  the 
gneiss  is  a  dark  reddish-brown  indurated  slate  [55]  with  len- 
ticular bands  of  quartz.  Most  of  the  quartz  occurs  as  a  fine 
mosaic,  in  which  larger  grains  under  polarized  light  show  strain 
effects.  The  bulk  of  the  rock  is  a  brown  crumpled  slate,  iron, 
stained  along  lines  which  are  roughly  parallel.  The  constituents 
of  the  base  are  small  quartz  grains  in  a  cleaved  argillaceous  base, 
containing  minute  crystals  of  authigenous  mica.  They  appear 
to  have  been  developed  owing  to  the  re-arrangement  of  the 
argillaceous  material  of  the  ordovician  series.  A  less  altered 
member  occurs  at  the  junction  between  Sawpit  Gully  and  Twist 
Creek.  It  [62]  is  a  crushed  quartzose  grit.  Some  of  the 
quartz  grains  have  obviously  been  crushed  in  situ^  and  there  is- 
one  thin  band  of  quartz  mosaic.     There  are  numerous  flakes  of 
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muscovite  which  are  crumpled  and  are  clearly  allothigenous. 
The  slide  includes  one  thick  layer  of  iron  stained  argillaceous 
material,  in  which  the  quartz  grains  are  small  and  scarce.  The 
clastic  origin  of  most  of  the  material  is  apparent. 

In  the  spur  at  the  western  side  of  Twist  Creek  occurs  a  coarse 
grit  [56  ;  PI.  XX.,  Fig.  2]  with  large  quartz  grains,  nearly  all  of 
which  are  rounded.  There  are  also  some  rounded  grains  of  horn- 
blende. The  interspaces  between  the  quartz  grains  are  occupied 
by  a  fine  grained  quartz  mosaic,  due  to  secondary  crystallization. 
Owing  to  the  crushing  of  the  rock,  the  quartz  grains  have  crushed 
and  caused  a  certain  flow  in  the  softer  material.  The  rock  can, 
therefore,  be  described  as  a  mylonitic  quartz  grit.  Another 
variety  of  arenaceous  sedimentary  rock  occurs  a  little  up  Twist 
Creek,  beyond  the  spur  from  which  the  last  specimen  was 
obtained.  This  rock  [54;  PI.  XXI.,  Fig.  4]  is  a  fine-grained  grit;  it 
is  composed  of  quartz,  plagioclase  and  muscovite.  The  grains  are 
irregularly  arranged;  the  material  is  all  allothigenous;  and  the 
rock  represents  a  slightly  altered  sandstone,  of  which  the  materials 
were  derived  from  some  igneous  rocks.  A  similar  rock  [58;. 
PI.  XXI.,  Fig.  3]  from  the  bed  of  Twist  Creek,  near  the  junction 
of  the  ordovician  with  the  metamorphic  series,  shows  the  same^ 
materials  ;  it  is  a  coarser  grit  in  which  the  fragments  are  often 
irregularly  oblong,  and  they  are  surrounded  by  fine  material  in 
curved  lines.  The  material  is  stained  brown  by  iron  oxide. 
Between  these  grains  are  lines  of  quartz  mosaic,  and  some  of  the 
larger  quartz  grains  are  beginning  to  show  alteration  into  mosaic;, 
but  this  structure  is  only  developed  on  the  edges  or  along  lines 
running  through  the  grains. 

In  the  bed  of  Twist  Creek,  near  the  junction  with  Nine  Mile 
Creek,  is  a  rock  [64]  showing  a  further  stage  in  the  develop- 
ment of  the  quartz  mosaic.  Examined  under  singly  polarized 
light  the  rock  appears  to  consist  of  bands  of  white  structureless 
material,  separated  by  layers  composed  of  colourless  rounded 
grains,  strongly  set  in  a  base  of  pale  green  slightly  pleochroic 
material.  On  further  examination  the  green  material  is  shown 
to  be  mostly  chlorite;  the  rounded  grains  in  it  are  quartz  and 
plagioclase,  and  the  white  bands  break  up  into  quartz  mosaic,  no 
doubt  due  to  secondary  change,  as  the  large  quartz  grains  are  alsa 
passing  into  mosaic. 
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IT. — ScasABT  OF  CoscLusiosfs- 

Tbe  evidence  of  the  microacf^wc  Mrnctare  of  the  rocks  kod 
titeir  relatiou*  in  th«  field  both  point  to  the  following  cod- 
daaioii*: — Fint,  there  ia  no  erideiice  of  a  gnda&l  passage  from 
the  otAonoMa  u>  the  whisu  and  gneisacs.  The  two  rocks  h«re 
a  fairij  ahaip  jumctioa,  and  their  strike  is  not  paralleL  Both 
racks  hare  been  greatlr  disturbed  since  ordorician  times,  so  that 
Umj  bare  been  crashed  together,  and  a  clear  section  showing  an 
■ncMiforatable  jnncnon  between  them  cannot  be  expected. 

The  ordoTician  rocks  af^iear  to  be  decidedly  roanger  than  the 
acbiata.  Cor  not  onl;  are  they  less  altered,  bat  they  are  clearly 
dastie  rocks,  and  tbey  appear  to  have  derired  most  of  their 
materials  from  preexisting  igneoos  rocks;  ihey  might  easily  have 
been  Eormed  as  a  aeries  of  shore  deposits,  derived  from  the 
vcatbeiing  of  the  adjacent  schists. 

That  the  ortlovician  rocks  are  a  later  series  than  the  schists 
M  rendered  farther  probable  by  their  general  distribation 
in  the  district,  as  represented  by  the  Geol<^ca]  Survey  map. 
Tbe  granitic  rocks  ot  Tackandandah  have  cat  throagh  both 
aerit»,  while  those  at  Beech  worth  are  intmsire  only  into 
the  ordovician  rocks.  Had  the  metamorphic  rocks  been 
|irodnced  by  ^e  alteration  of  the  ordoricians  we  shoald 
bare  expected  the  rocks  cloee  to  the  great  pi  atonic  in- 
tmsitms  to  have  beeu  the  most  changed ;  but  on  the 
-contrary  the  meumorpbic  rocks  Uiat  extend  from  Indigo 
Creek  to  Wodonga  are  separated  from  the  granites  of  the 
Pilot  Range  by  a  narrow  band  mapped  as  unaltered  ordovician. 
I  have  not  verified  the  existence  of  this  band,  but  the  mapping 
and  the  theory  expressed  in  the  l^end  of  the  map  are  clearly 
inconsistenL  A  farther  objection  to  the  view  so  long  officially 
accepted  is  that  the  distribation  of  the  metamorphic  rocks  of  the 
Beechworth  district  does  not  bear  any  relation  to  the  granitic 
instrasioaB  as  we  might  expect  had  the  metamorphic  rocks  been 
formed  from  the  ordovicians. 

We  may  therefore  conclude  that  the  schist  series  is  a  pre-ordo- 
-rician  series,  on  which  the  ordovician  and  silurian  rocks  have  been 
.laid  down  anoonformably.  The  schist  series  may  be  of  Cambrian 
.age  in  the  absence  of  evidence  to  the  contrary,  bat  considering 
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TV. — Summary  op  Conclusions. 

The  evidence  of  the  microscopic  structure  of  the  rocks  and 
their  relations  in  the  field  both  point  to  the  following  con- 
clusions : — First,  there  is  no  evidence  of  a  gradual  passage  from 
the  ordovician  to  the  schists  and  gneisses.  The  two  rocks  have 
■a  fairly  sharp  junction,  and  their  strike  is  not  parallel.  Both 
crocks  have  been  greatly  disturbed  since  ordovician  times,  so  that 
they  have  been  crushed  together,  and  a  clear  section  showing  an 
unconformable  junction  between  them  cannot  be  expected. 

The  ordovician  rocks  appear  to  be  decidedly  younger  than  the 
:fichists,  for  not  only  are  they  less  altered,  but  they  are  clearly 
Silastic  rocks,  and  they  appear  to  have  derived  most  of  their 
materials  from  pre-existing  igneous  rocks ;  they  might  easily  have 
^been  formed  as  a  series  of  shore  deposits,  derived  from  the 
weathering  of  the  adjacent  schists. 

That  the  ordovician  rocks  are  a  later  series  than  the  schists 
is  rendered  further  probable  by  their  general  distribution 
in  the  district,  as  represented  by  the  Geological  Survey  map. 
The  granitic  rocks  of  Yackandandah  have  cut  through  both 
series,  while  those  at  Beechworth  are  intrusive  only  into 
the  ordovician  rocks.  Had  the  metamorphic  rocks  been 
produced  by  the  alteration  of  the  ordovicians  we  should 
have  expected  the  rocks  close  to  the  great  plutonic  in- 
trusions to  have  been  the  most  changed ;  but  on  the 
•contrary  the  metamorphic  rocks  that  extend  from  Indigo 
Creek  to  Wodonga  are  separated  from  the  granites  of  the 
Pilot  Range  by  a  narrow  band  mapped  as  unaltered  ordovician. 
I  have  not  verified  the  existence  of  this  band,  but  the  mapping 
and  the  theory  expressed  in  the  legend  of  the  map  are  clearly 
inconsistent.  A  further  objection  to  the  view  so  long  officially 
accepted  is  that  the  distribution  of  the  metamorphic  rocks  of  the 
Beechworth  district  does  not  bear  any  relation  to  the  granitic 
instrusions  as  we  might  expect  had  the  metamorphic  rocks  been 
formed  from  the  ordovicians. 

We  may  therefore  conclude  that  the  schist  series  is  a  pre-ordo- 
vician  series,  on  which  the  ordovician  and  silurian  rocks  have  been 
-laid  down  unconformably.  The  schist  series  may  be  of  Cambrian 
age  in  the  absence  of  evidence  to  the  contrary,  but  considering 
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their  crystalline  character  it  will  be  safer  to  regard  them  as  eveikv 
older,  and  as  Victorian  representatives  of  the  archean  group. 


DESCRIPTION    OF    FIGURES. 
PLATES   XIX.,   XX.,   XXI. 

Plate  XIX. 
Locality  Plan. 

Showing  the  relation  of  the  metamorphic  rocks,  ordovi- 
cians  and  granites,   from   the  Geological    Survey 
map. 

Plate  XX. 

Fig.  1. — Contorted  gneiss,  from  the  bed  of  Twist  Creek,  near  the- 

junction  with  Sawpit  Gully  [No.  57].     Magnified 
15  diam.    Ordinary  light.    Most  of  the  figure  shows 
one  of   the  dark  bands  which  is  much  contorted, 
and   the   contortions   are   broken   by  a   series   of 
parallel  microscopic  faults. 
„      2. — Mylonitic  quartz  grit;    western    side   of   Twist   Creek 

[No.   56].      Magnified   20  diam.     Ordinary   light. 
The  rock  is  composed  in  the  main  of  large  quartz, 
grains,  in  a  base  of  fine  quartz  mosaic.      Owing  to- 
pressure  a  flow  has  been  produced   in  the  rock, 
causing   a    roughly   parallel    arrangement   of    the- 
quartz  grains,  and  a  flow  of  the  base  around  them. 

Plate  XXI. 


» 


>> 


3. — [No.  58]  Quartz  grit;  the  bed  of  Twist  Creek,  further 
from  the  junction.  Magnified  20  diam.  Ordinary 
light.  The  quartz  grains  are  angular,  and  the  flow 
structure  of  Fig.  2  has  not  been  developed. 

4. — [No.  54]  A  fine  grained  grit;  the  bed  on  Twist  Creek, 
still  further  from  the  metamorphic  series.  Mag- 
nified 45  diam.  Ordinary  light.  The  rock  consists  of 
grains  of  quartz  and  plagioclase,  with  flakes  of 
mica,  in  a  fine  argillaceous  base. 


Art.   XIV. — On  some  Rocks  from  the  fairway  of  Port 

Phillip  Heads, 

By    F.    R    grant    and    E.    O.    THIELE. 

[Bead  9th  October,  1902.] 

« 

Blasting  operations  were  recently  carried  on  at  Port  Phillip 
Heads  under  the  supervision  of  the  Engineer  for  Ports  and 
Harbours  with  the  view  of  deepening  the  Channel,  so  as  to 
render  the  passage  safer  for  ocean  going  vessels,  and  by  this 
operation  large  blocks  of  stone  were  obtained  containing 
numerous  embedded  fossils. 

A  block  of  this  stone  was  obtained  by  the  writers,  and  was 
found  to  consist  of  coarse  sandy  limestone  of  a  creamy  colour, 
composed  mainly  of  a  mixture  of  quartz  grains  and  comminuted 
shell  remains.  On  the  side  of  the  fresh  fracture  it  was  less 
compact  and  showed  indistinct  lines  of  stratification.  This  part 
of  the  rock  was  full  of  shell  remains,  all,  unfortunately,  more  or 
less  broken  and  corroded.  By  far  the  commonest  form  was  a 
Bankivia  sp.,  but  on  close  examination  we  were  able  to  identify 
the  following : — 

Bankivia  sp.  (aff.  varians). 

Mesodesma  elongata. 

Chione  striatissima. 

Mytilicardia  aviculina. 

Corbula  sp. 

Tellina  sp. 

Glycimeris  sp. 

Echini  spines. 
A  sample  of  the  rock  treated  with  acid  was  found  to  consist  of 
a  little  over  50  per  cent,   of  carbonate  of  lime,  the  insoluble 
residue  being  grains  of  quartz — angular  for  the  most  part,  with 
occasional  more  or  less  rounded  fragments  intermixed. 

The  chart  shows  that  a  rocky  platform  or  reef  extends  from 
Point  Nepean  to  Point  Lonsdale  at  a  depth  along  that  line  of 
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little  more  than  forty  feet  at  the  most.  This  reef  ends  abruptly 
on  the  inner  side  as  is  shown  by  the  rapid  change  to  deeper 
water,  but  on  the  seaside  it  shelves  away  much  more  gradually. 
The  block  of  stone  under  consideration  came  from  a  position 
About  midway  between  the  Heads  and  a  little  on  the  seaside 
of  a  line  joining  these  two  points  of  land  and  from  a  depth  of 
thirty-two  feet.  The  outflowing  tide  meets  suddenly  with  this 
submarine  shelf,  and  the  rough  choppy  sea,  well-known  as  the 
'*Rip,"  is  the  result.  This  disturbed  state  of  the  Channel  is 
rendered  more  marked  when  a  strong  south-westerly  wind  is 
blowing.  The  tidal  current  as  it  rushes  out  and  in  through  the 
•entrance  flows  at  a  rate  of  about  eight  miles  an  hour,  so  that  the 
scour  is  considerable.  Enormous  quantities  of  sand,  loosened  from 
the  neighbouring  beaches  and  sand  banks  inside  the  entrance,  are 
At  times  carried  backwards  and  forwards  through  the  Channel, 
but  it  is  hardly  likely  that  the  rock  under  consideration  has 
resulted  from  the  deposition  of  such  sand  under  present 
•conditions,  especially  where  the  current  runs  fastest. 

It  seems  probable  that  the  limestone  represents  a  shallow 
water  marine  formation  which  may  pass  under  the  Dune  lime- 
4stone  on  either  side. 

If  such  be  the  case,  taking  into  consideration  the  recent  record 
of  an  extinct  marsupial  from  the  Dune  rock\  this  deposit  may 
represent  in  age  the  Bankivia  beds  on  the  Glenelg,  recorded  by 
Mr.  Dennant  as  Pleistocene.^ 

We  have  to  thank  Captain  Stalker  of  the  Pilot  Service,  Mr. 
McLean,  the  Chief  Engineer  of  Ports  and  Harbours,  and  Mr. 
"T.  H.  Smith,  Marine  Surveyor,  for  opportunities  aflbrded  of 
making  these  observations. 

1  Proc.  Roy.  Soc.  Vic,  vol.  xiv.,  p.  ii.,  N.S.,  p.  139. 

a  Trans,  and  Proc.  Boy.  Soc.  Vic,  vol.  xxiii.,  p.  225.    1887. 


Art.   XV. — Goorongite,    a    South    Australian    Elaterite. 

By    ALEX.    C.    GUMMING. 
(Communicated  by  Fbofessob  Obme  Masson^  D.Sc). 

[Read  dtli  October,  1902.] 

The  name  Goorongite  was  given  many  years  ago  to  a  peculiar 
substance  found  as  a  thin  superficial  deposit  on  the  soil  in  th& 
Goorong  district  of  South  Australia.  A  small  sample  was- 
recently  sent  to  the  Ghemical  Laboratory  of  the  University  of 
Melbourne,  and  has  been  examined  by  me,  under  Professor 
Masson's  direction,  with  results  to  be  described  in  the  sequel. 

Previous  Accounts. — Goorongite  is  briefly  described  by  Kraus^ 
(Mineralogy,  p.  138),  and  by  G.  G.  Morris  (Proc.  Acad.  Nat.  ScL 
Philadelphia,  131,  1877),  and  references  have  been  found  else- 
where ;  but  by  far  the  best  and  fullest  account  of  it  that  I  hav& 
been  able  to  find  is  contained  in  a  paper  by  J.  R.  Jackson, 
published  in  the  Pharmaceutical  Journal  of  1872  (pp.  763  and 
785).  From  this  paper  it  appears  that  Goorongite  had,  since  its- 
discovery  in  1865,  excited  a  good  deal  of  interest  both  in 
Australia  and  in  England,  and  that  the  question  of  its  true 
nature  and  probable  origin  had  been  the  subject  of  considerable 
discussion.  Very  different  views  were  expressed,  some  regarding 
the  substance  as  a  bituminous  hydrocarbon  mineral,  others- 
believing  it  to  be  of  vegetable  origin.  These  discussions  of  thirty 
years  ago  appear  to  have  been  forgotten,  and  within  the  last  year 
attention  has  been  directed  afresh  to  the  same  questions,  still 
unsettled,  by  newspaper  accounts  of  quests  for  mineral  oil  in  the 
district  where  Goorongite  occurs.  Jackson's  paper  was  not 
known  to  me  till  after  I  had  done  the  work  to  be  described.  My 
results  are,  in  the  main,  corroborative  of  those  he  records  and 
quotes  from  other  observers,  but  additional  information  has  been 
gained  as  to  the  chemical  nature  of  the  material. 

Description  of  Goorongite. — My  specimens  were  in  sheets  varying 
from  one- tenth  to  one  centimetre  in  thickness.  The  substance 
varied  in  colour  on  the  surface  from  greyish-black  to  black,  but 
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was  uniformily  black  internally.  It  was  soft,  flexible,  and 
elastic,  resembling  caoutchouc ;  one  surface,  probably  the  upper, 
was  hard,  black,  and  sponge-like ;  it  contained  a  considerable 
quantity  of  sand  and  some  vegetable  fibres ;  it  burnt  readily  with 
a  white  flame,  melting  before  the  flame,  and  giving,  especially 
when  extinguished,  a  characteristic  odour,  quite  distinct  from 
that  from  hydrocarbon  minerals,  and  susjgestive  of  burning 
animal  or  vegetable  fats.  Jackson  gives  the  following  analysis 
of  Coorongite  by  Dr.  A.  J.  Bernays  : — 

Moisture        ...  ...  ...         0.4682 


Carbon 

...       64.73 

Hydrogen 

...       11.63 

Ash 

1.79 

Fixed  carbon 

1.005 

Oxygen  and  unest. 

...       20.3768 

100.0000 
The  substance  is  insoluble  in  water  and  alcohol,  and  only 
partially  soluble  in  carbon  bisulphide,  ether,  chloroform,  turpen- 
tine, benzene  and  toluene,  giving  bright  yellow  solutions.  This 
confirms  observations  of  G.  Francis,  quoted  by  Jackson.  On 
evaporation  of  the  solvent  a  soluble  body  of  low  melting  point  is 
obtained,  the  Coorongite  being  thus  separated  into  this  body,  and 
a  friable  insoluble  residue. 

Separation  into  two  constituents  by  extraction  with  Carbon 
Bisulphide, — 100  grms.  were  cut  up  into  small  pieces  and 
subjected  to  successive  extractions  with  carbon  bisulphide  in  a 
Soxhlet's  extractor.  After  the  first  extraction  the  residue,  which 
was  quite  friable,  was  rubbed  to  powder  before  adding  fresh 
solvent.  The  product  of  each  extraction  was  separately  examined 
after  evaporating  off  the  carbon  bisulphide.  The  results  are 
shown  in  the  following  table  : — 

Time  of  Extraction.  Weight  of  Ebctract. 

1st  Extraction  ...  7  hours  ...  20.80  grms. 

2nd         ,,  ...  12      ,,  ...         2.78 

3rd          ,,  ...  16      ■;,  ...           .16 

4th          „  ...  18      ,,  ...           .05      „ 


>> 
>> 


53  hours.  23.79  grms. 

4 
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■  Thtis  tbe  sample  yielded  nearly  24  per  cent,  of  the  soluble 
oonetituent.  As  tlie  residue  was  found  to  contain  from  30  to  40 
per  cent,  of  sand  and  other  mineral  matter,  the  soluble  consti- 
tuent fonned  about  one-third,  and  the  insoluble  constituent  about 
two-thirds  of  the  organic  material.  The  results  of  the  later 
extractions  show  that  separation  was  complete. 

The  Soluble  Constituent. — This  is  a  clear,  yellow,  translucent, 
wax-like  solid.  Softens  enough  to  flow  if  kept  at  35°,  and  is 
quite  fluid  at  42^  Heated  in  an  oil  bath  it  decomposed  above 
226°,  yielding  a  little  black  distillate  and  a  tar-like  solid  residue. 

It  dissolves  readily,  and  in  all  proportions,  in  benzene,  ether, 
toluene,  chloroform,  and  carbon  bisulphide,  and  is  insoluble  in 
water,  methyl  alcohol  and  ethyl  alcohol. 

The  composition  was  obtained  by  combustion  with  cupric  oxide 
in  a  current  of  oxygen.  The  results  agree  closely  with  the 
figures  calculated  for  the  formula  C,oH,,0. 

Carhon  -  -  -  77.86  77.94  77.92  77.91  77.92 
Hydrogen  -  -  -  11.9T  11.87  11.93  11.92  11.69 
Oxygen  (by  difference)-    10.17       10.19      10.15      10.17       10.39 

As  the  molecular  weight  could  not  be  got  by  vapour  density 
measurement,  recourse  was  had  to  the  freezing  point  method, 
using  benzene  as  solvent.  The  benzene  used  was  specially 
puritied  and  had  the  freezing  point  5.33°  cor.  Ice  and  water 
were  used  for  freezing  and  five  observations  were  made  at  each 
temperature.  The  constant  K  for  the  benzene  was  determined 
by  experiment  with  napthalene,  which  gave  a  value  of  5390. 

1.080  grms.  of  the  substance  dissolved  in  30,0  grms.  lienzena 
lowered  the  freezing  point  .080°. 

Using  the  formula 

M  =  K — 1=^ 
A  L 

where  M  =  molecular  wt.,  K   =  a  constant  (.5390  in  tlia 

A  =  the  depression  produced,  and  L  =  weigh*  o^q^b*" 

figures   indicate   a   molecular   weight  .at  .*  ^^* 

<CioH|sO)i  requires  a  molecular  weight  oi* 

thereof  ;   and  it  would  therefore  api 

benzene   solution   is    16  (M    -=   2< 


nzena  ^^m 


A  South  Australian  Elaterite.  137 

soluble  constituent  of  Coorongite  is  (CioHigO)^  in  benzene 
solution. 

It  is  well  known,  however,  that  organic  oxygen  derivatives  of 
the  alcohol  and  acid  kind  are  given  to  association  in  benzene 
solution,  though  they  have  simple  molecules  in  other  solvents, 
and  that  the  molecular  weight  of  a  substance  in  benzene  solution 
is  often  twice  as  great  as  the  normal. 

Observations  were  therefore  made  on  the  boiling  point  of  an 
ether  solution  of  the  substance,  using  ether  purified  by  distilla- 
tion from  sodium  immediately  before  use. 

The  whole  of  the  ether  (about  a  litre)  distilled  at  34.2°,  but 
the  first  and  last  portions  were  rejected. 

The  boiling  point  was  raised  .100°  by  the  addition  of  1.370 
grms.  of  the  material  to  24.1  grms.  of  the  ether,  which  by  the 
formula 

M  =  K  -A_ 
A  L 

where  K  for  ether  =  2100,  S  and  A  have  values  given  above  and 
L  =  23.9  (allowing  for  vapour,  etc.),  gives  the  approximate 
value  1204  for  the  molecular  weight,  which  is  within  the  error 
of  experiment,  half  the  value  obtained  in  benzene  solution.  In 
these  experiments,  Beckmann's  freezing  point  and  boiling  point 
apparatus  were  used  with  thermometers  divided  into  hundredths 
of  one  degree  C.  and  capable  of  being  read  by  eye  to  .002°. 

The  results  obtained  indicate  that  the  soluble  constituent  of 
Coorongite  is  (CioHjgO)^.  and  that  ^  =  8  in  etheral  solution  and 
16  in  benzene  solution  ;  x  may,  of  course,  have  other  values 
under  other  conditions. 

Only  an  incomplete  examination  of  the  chemical  properties  of 
this  substance  has  been  made  as  yet.  It  is  unacted  on  by  acids 
except  strong  H2SO4,  which  chars  it. 

It  combines  with  bromine,  forming  a  black,  viscous,  sticky, 
semisolid,  readily  soluble  in  carbon  bisulphide  and  ether,  but 
which  has  not  yet  been  investigated. 

It  oxidises  readily,  as  will  be  shown  later.  Attempts  to 
saponify  it  led  to  negative  results,  though  it  is  stated  by  Jackson 
to  be  saponifiable. 

The  Insoluble  Constituent, — This  was  rubbed  to  a  coarse 
powder  during  the  extraction  and   resembled   brown  cork  filings 

4a 
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mixed  with  much  sand.  Practically  all  the  elasticity  is  lost 
during  the  carbon  bisulphide  extraction  ;  it  is  combustible,  burn- 
ing with  a  white  luminous  flame  and  melting  before  the  flame  ; 
when  burning  it  gives  the  same  odour,  like  that  of  a  burning  fat, 
which  Coorongite  itself  gives.  Analysis  by  combustion  gave  the 
following  results  for  the  organic  matter  : — 

T  TT  Ik/To.  n     Calculated  for 

^'  "•  ^®*"-       C10H20O8 

Carbon  -         -         -      64.16  64.28  64.22  3.836 

Hydrogen     -         -         -      10.54  10.50  10.52  10.64 

Oxygen  (by  difference)  -      25.30  25.22  25.26  25.53 


100.00        100.00        100.00        100.00 

The  amount  of  ash  (principally  sand)  varied  from  30  to  40  per 
cent.  The  figures  for  the  organic  part  agree  remarkably  well 
with  those  calculated  for  C10H20O3,  seeing  that  the  material  has 
undergone  no  purification  other  than  the  treatment  with  carbon 
bisulphide.  Its  dark  colour  suggests  that  it  contains  traces  of 
some  more  highly  carbonaceous  material,  which  would  account 
for  the  slight  discrepancy. 

This  constituent,  unlike  the  soluble  one,  was  found  to  be 
saponiflable  by  hot  alcoholic  caustic  potash,  a  soluble  soap  being 
obtained  which  yielded  an  insoluble  fatty  body,  on  treatment 
with  acid.     This  action  has  not  yet  been  further  examined. 

Intermediate  Oxidation  Products. — The  similarity  of  the 
formulae  CjoHigO  and  C10H20O3  suggest  that  the  insoluble  ingre- 
dient is  derived  from  the  soluble  one  by  a  natural  change  involv- 
ing hydration  and  oxidation  combined. 

Observations  made  in  the  course  of  the  examination  tended  to 
confirm  this  and  to  show  that  changes  of  this  nature  are  readily 
brought  about.  In  the  following  table  are  given  the  results  of 
the  combustions  of  three  products  obtained  from  portions  of  the 
soluble  extract.  No.  I.  was  got  by  blowing  air  through  the 
carbon  bisulphide  solution ;  No.  II.  was  formed  during  an 
attempt  to  extract  some  of  the  substance  with  methyl  alcohol ; 
No.  III.  was  obtained  when  trying  to  distil  it  in  steam.  They 
were  separated  as  completely  as  possible  from  unaltered  substance 
by  centrifuging  the  mixture  at  a  temperature  high  enough  to  keep 
the  latter  in  a  molten  condition.  These  three  substances  had 
the  appearance  of  the  clear  first  constituent  of  the  Coorongite,. 
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but  containing  an  opaque,  yellowish,  granular  precipitate.  They 
could  not  be  separated  by  solubility  in  carbon  bisulphide  or 
ether,  but  a  partial  separation  was  effected  by  centrifuging. 

For  comparison,  the  mean  results  of  the  combustions  of  the 
soluble  and  insoluble  constituents  and  the  calculated  values  are 
again  given.  It  is  evident  from  the  table  that  products  I.,  II. 
and  III.  are  incompletely  oxidized  mixtures. 

Calculated  for  CioHjgO 
Soluble  constituent  - 
Product  No.  II. 
Product  No.  I. 
Product  No.  III. 
Insoluble  constituent 
Calculated  for  OioHaoOg     - 

The  Ash. — The  ash  comprised  about  25  per  cent,  of  the  sample 
on  which  this  work  was  done,  but  in  a  latter  specimen,  since 
obtained  from  R.    H.   Walcott,    Esq.,   F.G.S.,  of   the   National 
Museum,  only   5.4  per  cent,  of  ash  was  found.     The  analysis 
failed  to  show  the  presence  of  any  phosphates,  which  would  be 
expected  if  the  Coorongite  were  of  animal  origin.     The  ash  had 
the  following  composition  : — 

Silica  ...  ...  ...  ...       95.12 

Aluminium  and  iron  oxides     ...  ...         3.66 

Calcuim  oxide  ...  ...  ...  1.17 

Sodium  chloride         ...  ...  ...       Trace 


c. 

H. 

O  (by  diff .). 

77.92 

11.69 

10.39 

77.91 

11.92 

10.17 

71.87 

11.11 

17.02 

70.35 

11.42 

18.23 

66.46 

10.71 

22.83 

64.22 

10.52 

25.26 

63.83 

10.64 

25.53 

99.95 

Mr.  D.  J.  Mahony  kindly  examined  the  mineral  part  of 
Coorongite,  and  found  a  number  of  species  of  typical  fresh- 
water diatoms.  Only  a  small  part  consisted  of  diatoms,  the 
ash  being  mostly  sand,  and  it  is  doubtful  whether  the  occurrence 
of  these  diatoms  is  more  than  accidental. 

Conclusions. — Coorongite  has  been  shown  to  consist  of  two 
substances,  one  with  the  formula  (CioHi80)8,  and  the  other 
(CioHaoOa)^.  The  physical  properties  of  the  substance  have 
earned  it  the  name  of  Mineral  Caoutchouc,  and  these  formulae 
favour  the  idea  that  it  is  really  related  to  caoutchouc,  which  has 
the  formula  (CioHie)^;.      Caoutchouc  oxidizes  readily,  even  taking 
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np  oxygen  from  the  air,  and  some  of  the  sabstanoes  connected 
with  it,  and  with  gutta  percha  have  compositions  and  properties 
very  similar  to  those  of  the  two  constituents  of  Coorongite. 
The  formulae  for  these  constituents  are  readily  derivable  from 
CiaH„  by  oxidation  and  hydration.  However,  for  the  present 
the  nature  of  Coorongite  must  still  be  considered  an  open 
question,  as  much  remains  to  be  done  in  the  further  chemical 
investigation  of  its  constituents. 
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AnT.  XVI. — A  New  Am/monite  from,  the  Cretaceous 
Rocks  of  Qiieensland. 

By   Professor  J.    W.   GREGORY  and    F.   VOSS  SMITH. 

[Bead  9tb  October,  1902.] 

(With  Plate  XXIT.). 

The  Ammonite  described  in  this  paper  vaa  found  by  one  of  ns 
in  the  Bourke  Museum  at  Beechworth,  where  it  was  labelled 
simply  from  the  "  Mitchell  River."  It  was  associated  with 
specimens  from  Qippsland,  and  under  the  impression  that  the 
'Victorian  Mitchell  River  was  intended,  the  specimen  was 
borrowed  by  kind  permission  of  the  Trustees  of  the  Beechworth 
Museum. 

The  sutures  were  carefully  developed  by  Mr,  H.  J.  Urayson, 
and  its  approximate  geological  position  was  thus  determinable. 
Ita  affinities  were  clearly  cretaceous,  but  no  rocks  of  cretaceous 
age  were  known  from  Victoria. 

It  was  subsequently  suggested  by  Mr,  T,  S,  Hall  that  the  speci- 
men probably  came  from  the  Mitchell  River  of  Queensland.      It 
agrees  fairly  well  in  its  matrix  with  specimens  which  we  have 
seen  from  that  area;  and  there  can   be  little   doubt   that   its 
locality  has  been  correctly,  though  indefinitely,  recorded.     The 
specimen  is  of  interest  owing  to  the  exceptional  perfection  with 
vhich  the  complicated  sutures  are  shown.     As  some  time  had 
ftbMdy  been  spent  upon  the  specimen  and  we  devoted  further 
■Utody  to  it  after  our  return  from  Lake  Eyre,  when  our  attention 
Hwd  been  directed  to  the  Cretaceous  fauna  of  that  area,  we  now 
HeKribe  it 

^g  We  are  much  indebted  to  the  Trustees  of  the  Bourke  Museum 
^Rp  tb"  r.r,n  loan  of  the  s|  jcimen,  and  to  Mr.  Grayson  for  the 
^Hi  _  jafiAM  idAB.ns.ll  t      suture  lines. 
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DESCRIPTION   OF  THE   SPECIMEN. 

Desmoceras,  Zittel. 

Desmoceras  jonesi,  n.  sp. 

Diagnosis. — A  large  and  discoid  Desmoceras,  with  flat  sides; 
young  whorls  marked  by  broad,  rounded,  well  developed  ribs. 
Back  narrow,  bluntly  rounded.  Umbilicus  broad,  the  steps  over 
the  successive  whorls  are  steep  \  about  f  th  of  each  whorl  is 
exposed  below  the  next  outer  whorl.  Moutli  long,  with  the 
sides  in  part  subparallel. 

Sutures  :  on  the  outer  whorl  there  are  four  paired  lateral 
saddles.  The  siphonal  saddle  is  short  and  broad,  it  has 
one  projection  on  each  side  ;  and  it  appears  bicornate  owing 
to  a  lateral  projection  at  the  upper  corners  The  first  lateral 
saddle  is  very  large  and  complex.  It  consists  of  four  main 
divisions,  of  which  the  two  middle  ones  are  the  largest  and  most 
complex  ;  they  both  arise  as  branches  from  a  narrow  stem.  The 
base  of  this  saddle  is  large,  it  gives  off  the  first  branch  on  the 
dorsal  side.  This  branch  is  simple  but  deeply  notched.  The 
second  branch  is  on  the  ventral  side,  and  is  divided  nearly  to  the 
base  by  a  notch  which  divides  it  into  a  simple  and  a  compound 
sub-branch.  The  last  division  begins  with  a  narrow  stem,  and 
this  dichotomizes  to  irregular  and  very  sinuous  sub-branches. 
The  second  lateral  saddle  is  much  smaller ;  it  has  two  main 
simple  branches  on  the  ventral  side  and  a  compound,  division  on 
the  dorsal  side.  The  third  lateral  saddle  is  slightly  smaller  than 
the  second  ;  it  is  divided  into  two  divisions.  The  fourth  lateral 
saddle  is  small  and  consists  of  three  simple  divisions.^ 

The  notches  on  the  lobes  are  comparatively  broad  and  have 
blunt  rounded  ends. 

Dimensions. 

Largest  diameter  of  specimen       -  25  cm. 

Proportion  (whole  diam.  =  1.) 

Outer  whorl  :  whole  diam.         -  =     .48 

Width  of  umbilicus  :  whole  diam.  =     .28 

1  The  saddles  within  the  line  of  involution  are  not  shown  in  the  specimen. 
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Affinities. — This  specimen  is  most  nearly  related  to  the  Am- 
monite from  the  cretaceous  of  Southern  India,  described  as 
A.  beudanti,^  and  to  the  A.  flindersi,  McCoy,^  from  Queensland. 

It  differs  from  both  those  Ammonites  as  in  it 

1.  The  form  is  more  la^rally  compressed. 

2.  The  mouth  is  higher  and  narrower. 

3.  The  notches  in  the  lobes  are  not  so  sharp  and  are  less 

numerous. 

The  full  descriptions  by  Mr.  Etheridge,  jnr.,^of  Haploceras  dain- 
treei,  Eth.*,  suggest  that  it  may  be  even  nearer  to  the  new  species. 
The  new  species,  however,  has  a  greater  complexity  of  sutures, 
and  the  saddles  are  wider  proportionally  to  the  lobes,  than  is  the 
case  in  H.  daintreei.  H.  daintreei  moreover  is  thicker  and 
broader,  with  a  shorter  aperture  and  deeper  umbilicus.*^  Our 
Desmoceras  is  allied  to  the  above  two  species,  but  its  generic 
position  is  with  Desmoceras  rather  than  Haploceras  with  which 
the  two  well  known  Queensland  forms  have  been  placed. 

Von  Zittel's  description  of  his  genus  Haploceras,  states*  it 
differs  from  Desmoceras  by  the  first  lateral  saddle  projecting 
extensively  beyond  the  line  of  the  rest  of  the  saddles.  In  this 
character  our  species  is  a  typical  Desmoceras.  Probably  some  of 
its  nearest  Queensland  allies,  as  the  species  fiindersi  and  dain- 
treei, belong  to  the  same  genus. 

We  propose  to  name  the  new  species  jonesi,  after  Mr.  J.  W. 
Jones,  the  Conservator  of  Water  in  South  Australia,  whose  work 
has  thrown  so  much  light  on  the  water  distribution  in  the 
Cretaceous  rocks  of  Central  Australia. 


1  Stoliczka,  F.:  Cretaceous  Cephalopoda  of  S.  India,  Pal.  Indica,  vol.  i.,p.  143,  pi.  Ixii., 
figs.  1—4,  and  pi.  Ixii. 

2  McCoy,  F.:  Trans.  Roy.  Soc.  Vic.  1866,  vii.,  p.  51.  Ibid.,  1868,  viii.,  pt.  1.,  p.  42.  See 
Also  Etheridge,  R.,  junr.:  Additional  Notes  on  the  Palaeontology  of  Queensland.  Bull :  No. 
13,  Geol.  Surv.  Queensland,  pt.  ii.,  1901,  p.  31. 

8  R.  Etheridge,  Jnr.     Op.  cit,  pp.  30-31. 

4  R.  Etheridge,  Senr. :  Description  of  the  Palaeozoic  and  Mesozoic  Fossils  of  Queens- 
land.   Quart.  Journ.  Geol.  Soc,  xxviii.,  1872,  p.  346,  pi.  xxiv. 
6  c.f.    Fig.  R.  Etheridge,  Jnr.    Loc.  cit.,  pi.  ii.,  fig.  6. 
6  e.g.  Grundzuge  der  Palaeontologie,  1895,  p.  426. 
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DESCRIPTIONS  OF  PLATE  No.   XXH. 

Tig.  1.     The  specimen  from  the  side,  from   a  photograph  by  Mr. 

H.  J.  Grajson.     Reduced  about  ^  diam. 
Fig.  2.     One  of  the  sutures.     Nat.  size. 


Proc.  R.3.  Victoria,  1902.      Plate  XXII. 
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Habitat, — Table  lands  50  miles  to  N.E.  of  Tennant's  Creek, 
•Central  Australia. 

We  have  named  this  fine  species  after  Professor  Baldwin 
Spencer,  F.R.S.,  who  obtained  fine  specimens  on  the  Spencer- 
•Gillen  expedition,  and  who,  during  his  travels  in  Central  Aus- 
tralia, has  added  so  much  to  our  knowledge  of  the  fauna  of  those 
little  known  regions. 

Type,  in  the  National  Museum,  Melbourne. 

The  specimen  chosen  for  the  type  is  the  largest  perfect 
individual,  although  apparently  not  fully  grown.  Two  other 
imperfect  specimens  in  the  series  under  examination  attain  a 
total  length  respectively  of  81  cm.  (tail  reproduced)  and  a  skin 
110  cm.     Tail,  52  cm. 

This  species  belongs  very  clearly  to  group  III.  B2  of  Boulenger 
in  the  British  Museum  Catalogue,  viz.,  V.  varius,  V.  giganteus,  V. 
gouldii.  The  members  of  the  group  are  not  differentiated  by 
very  strongly  marked  characters.  The  chief  points  of  distinction 
are  the  shape  of  the  nostril  and  its  position,  and  the  number  of 
transverse  rows  of  abdominal  scales.  The  colour  markings  are 
very  variab^  as  is  the  number  of  well  marked  rows  of  abdominal 
scales. 

The  present  species  differs  from  all  these  in  the  comparative 
shortness  of  the  tail,  in  which  character  it  agrees  with  V.  brevi- 
<jauda,  Boulenger. 

Diplodactylus  bilineatus,  sp.  n. 

Description, — Head  rather  short,  high,  convex.  Snout  pointed, 
scarcely  longer  than  the  distance  between  the  eye  and  the  ear 
opening,  latter  small,  vertically  oval.  Body  moderate ;  limbs 
rather  short.  Digits  rather  long,  moderately  depressed  with 
rounded  tubercles  below ;  apical  dilations  with  two  suboval 
plates  inferiorly.  Upper  surfaces  covered  with  small  granular 
scales,  largest  on  the  middle  of  the  back.  Rostral  large,  not 
twice  as  broad  as  high,  with  trace  of  median  cleft  above  ;  nostril 
pierced  between  the  rostral,  first  labial,  and  five  or  six  nasals, 
the  supero-anterior  large,  and  in  contact  with  each  other. 
Seventeen  upper  labials,  first  very  high ;  fifteen  lower  labials, 
anterior   large.       Mental    large,  subtriangular,  rounded  behind. 
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Abdominal  scales  granular,  smaller  than  the  dorsal.  Tail 
swollen,  contracted  at  the  base,  tapering  very  rapidly,  with  rings 
of  suboval  scales,  convex  above,  and  flat,  imbricate  beneath. 
Male  with  a  group  of  five  or  six  blunt  spines  on  each  side  of  the 
base  of  the  tail. 

Colour,  — Pinkish-brown  above,  a  broad  black-edged  light  band 
along  the  middle  of  the  back  and  tail,  bifurcating  on  the  nape 
and  extending  to  behind  the  orbit,  enclosing  a  dark  subtriangular 
patch  on  the  occiput ;  a  few  small  dark  dots  occur  in  the  light 
median  area.  The  black  edges  bordering  the  lighter  vertebral 
band  are  produced  in  two  conspicious  but  discontinuous  black 
tines  extending  to  the  very  tip  of  the  tail. 


Dimensions. 

Total  length 

-        -        .        . 

88  mm 

Head  - 

_        -        -        - 

10     „ 

Width  of  head 

-        -        -        - 

9     „ 

Body  - 

_        _        _        _ 

48     „ 

Fore  limb    - 

_        _        -        _ 

15     „ 

Hind  limb  - 

_        _        _        - 

18     „ 

Tail     - 

-        -        _        - 

30     „ 

Habitat, — Caernarvon,  Western  Australia. 

Type,  in  the  National  Museum. 

This  is  a  form  allied  to  D.  steiudachneri,  Boulenger,  but  differs 
in  the  oval  ear  opening,  the  greater  number  of  labials,  the 
absence  of  a  fringe  of  conical  scales  to  the  upper  eyelids,  in  the 
abdominal  scales  considerably  smaller  than  the  dorsal,  and 
greatly  in  the  relative  measurements  of  head  and  body.  In 
D.  steindachneri  the  body  is  2.3  times  as  long  as  the  head,  in 
D.  bilineatus  it  is  4.8  times  as  long.  In  colour  our  species  is 
conspicuous  by  the  two  dark  longitudiual  bands  reaching  to  the 
tip  of  the  tail,  whilst  there  are  no  dorsal  ocelli  which  are  so 
marked  in  D.  steindachneri  as  figured  in  the  British  Museum 
Catalogue. 
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I. — Introduction. 

One  of  the  most  interesting  and  instructive  rock  series  in 
Victoria  occurs  along  the  floor  of  the  Heathcote  Valley,  and 
forms  the  crest  of  the  Colbinabbin  Range.  Conflicting  opinions 
have  been  expressed  as  to  the  age  and  character  of  these  rocks. 
Several  visits  to  different  parts  of  the  outcrop  of  the  rocks 
suggested  to  me  a  solution,  which  promised,  to  some  extent,  to 
reconcile  the  views  as  to  their  interpretation.  I  have  recently 
'been  able  to  test  this  idea  during  a  four  days'  visit  to  Heathcote 
with  my  assistants,  Messrs.  H.  J.  Grayson  and  D.  J.  Mahony, 
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and  the  students  of  the  Geological  Department  of  the  Melbourne 
University.  Our  joint  examination  of  the  country  showed  that 
the  explanation  was  well  founded. 

Heathcote  is  a  straggling  township  extended  for  about  three 
miles  along  the  Bendigo  Road,  in  the  broad  valley  of  Mclvor 
Creek.  It  is  situated  seventy-four  miles  northward  from 
Melbourne.  Along  the  floor  of  the  Heathcote  Valley,  and 
upon  its  south-western  slope  are  numerous  exposures  of  a 
series  of  igneous  rocks,  which  can  be  divided  into  an  acid  and  a 
basic  series.  In  close  contact  with  these  igneous  rocks  are  some 
narrow  belts  of  rocks  which  are  clearly  metamorphic  sediments. 
These  metamorphic  and  igneous  rocks  extend  from  the  head  of 
Mclvor  Creek,  along  a  bold  curve  to  the  north-west ;  bending  to 
the  north,  they  are  continued  on  the  floor  of  the  valley  to  the 
west  of  Mount  Ida,  whence  they  gradually  rise  and  form  the  long 
Colbinabbin  Range.  The  rocks  of  these  metamorphic  and  diabase 
series  extend  along  this  line,  with  occasional  slight  interruption, 
for  about  thirty  miles.  On  the  north-eastern  side  of  this  line 
the  rocks  are  quartzites  of  silurian  age.  On  the  outer  side  of 
the  curve  to  the  west  and  south-west  the  rocks  are  slates, 
quartzites,  and  sandstones  of  ordovician  age. 

II. — Previous  Literaturk. 

The  literature  begins  in  1866  with  Selwyn's  Geological  Sketch 
of  the  Colony  of  Victoria,^  in  which  the  rocks  of  this  line  are 
marked  simply  as  trap,  and  they  are  described  (p.  172)  as  dykes. 
More  precise  information  was  given  by  Selwyn  in  1868  in  his 
"  Descriptive  Catalogue  of  the  Rock  Specimens  and  Minerals  in 
the  National  Museum,  Melbourne"  (p.  16),  in  which  the  rocks 
from  Mount  Camel,  the  highest  peak  in  the  Colbinabbin  Range, 
were  determined  as  diabase ;  but  in  the  same  work,  in  the  list  of 
errata,  the  name  was  changed  to  diorite,  owing  to  the  indenti- 
fi cation  of  the  ferromagnesian  constituent  as  an  amphibole 
instead  of  a  pyroxene.  A  material  described  as  a  mineral  under 
the  name  of  selwynite,^  which  occurs  in  these  rocks  four  miles 
north  of  Heathcote  was  described  as  in  "a  vein  in  the  upper 

1  A.  R.  C.  Selwyn :  Official  Record  Interool.  Exhib.,  Austral.,  1866-1867,  pp.  147-227. 

2  Ibid.,  p.  18. 
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Silurian  rocks " ;  so  that  we  must  interpret  Selwyn's  view  as 
being  that  the  diabase  series  was  intrusive  in  post-silurian 
times. 

The  next  contribution  to  the  Lower  Palaeozoic  geology  of 
Heathcote  was  a  short  but  important  note  by  Mr.  E.  J.  Dunn, 
published  in  1889 ;  he  described  the  rock  series  as  beginning 
with  some  "schistose  beds,"  (p.  77),  followed  by  lower  silurian 
[ordovician]  and  upper  silurian.  That  Dunn  regarded  the 
schistose  beds  as  older  than  the  ordovician  is  stated  by  Sir  F. 
McCoy,  when  describing  some  markings  from  Heathcote  which 
he  determined  as  worm  tracks.  Dunn's  "  Notes  "  moreover  state 
that  the  basic  rocks,  which  he  calls  "  greenstone  "  are  intrusive.^ 

In  1894  Mr.  Lidgey  published  a  fuller  account  of  the  Heath- 
cote rocks,  in  which  he  stated  Mr.  Dunn's  views  as  to  the 
pre-silurian  [/>.,  ordovician]  age  of  the  metamorphic  rocks.  He 
added  the  opinion  that  the  basic  rocks  were  lavas  and  amygda- 
loids. 

During  the  survey  of  this  area  by  the  Victorian  Geological 
Survey,  Mr.  W.  H.  Ferguson  discovered  a  series  of  fossils,  which 
were  described  by  Mr.  R.  Etheridge,  jun.,  as  of  Cambrian  age.  In 
1896  Mr  A.  W.  Howitt  published  the  results  of  a  most  careful 
microscopic  study  of  the  rock  specimens  collected  near  Heathcote 
by  the  officers  of  the  Geological  Survey ;  he  recognised  the 
intrusive  character  of  many  of  the  rocks.  According  to  his 
instructions,  Mr.  Lidgey  re-examined  the  ground,  and  some  of 
the  sections  were  visited  by  Mr.  Howitt.  The  result  was  the 
conclusion  that  the  rocks  of  the  diabase  series  were  intruded  in 
devonian  times,  and  that  they  were  injected  along  the  line  of 
junction  of  the  ordovician  and  silurian  series. 


1  McCoy's  note  sugfgested  that  Dunn  had  done  more  work  on  the  Heathcote  rocks 
than  is  given  in  his  report  of  1889.  On  enquiry  in  the  Mines  Department,  I  have  seen  a 
letter  from  Mr.  Dunn  (6th  July,  1891)  in  which  he  clearly  expresses  the  view  that  the 
Heathcote  rocks  include  a  pre-silurian  system.  He  says— ''The  formation  is  of  pre- 
silurian  age,  and  the  beds  of  which  it  consists  comprise  highly  siliceous  and  jaspideous 
rocks,  very  talcose  splintery  schists,  tufaceous  deposits,  quartzite,  and  ancient  vesicular 
basalts,  once  surface  flows  but  now  intercalated  with  other  strata.  The  railway  cuttings 
near  Heathcote  expose  a  tongue  of  these  rocks  ;  they  extend  and  widen  out  in  a  northerly 
direction  towards  Mounts  Camel  and  Pleasant ;  how  far  they  continue  has  yet  to  be  deter- 
mined, as  I  only  discovered  the  formation  on  Saturday  last,  and  traced  it  towards  Mount 
Camel."  Mr.  Dunn  then  makes  the  interesting  suggestion  that  these  rocks  have  marked 
resemblences  to  the  rocks  of  the  Te  Anari  series  in  New  Zealand.— J.  W.G.,  13-xi.-02. 
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Mr.  O.  A.  L.  Wliitelaw,  in  the  geological  sketch  map  of  the 
parish  of  Heath  cote  (1896),  used  the  nomenclature  based  upon 
Mr.  Hewitt's  view.  Mr.  W.  H.  Ferguson  in  1900  described  the 
relations  of  the  beds  yielding  the  fossils,  described  by  Mr. 
Etheridge  as  Cambrian.  Mr.  Hall  has  referred  to  the  possibility 
of  the  occurrence  of  graptolites  in  these  beds,  in  which  he  has 
"detected  theca  of  the  type  of  Bryograptus"  Ranft  asserted 
the  presence  of  ordovician  graptolites  at  Costerfield. 

The  following  bibliography  enumerates  the  literature  of  the 
geology  of  Heathcote,  excluding  papers  dealing  only  with  the 
glacial  deposits  and  mineralogy  : — 

1.  Dunn,  E.  J. — Notes  on  the  Geological  Features  of  Heath- 

cote and  Neighbouring  Parishes.  Quart.  Rep.  Min. 
Dep.,  Dec.  31,  1888  (1889),  pp.  76-77. 

2.  Etheridge,   R.,  jun. — Evidence   of   the   Existence   of   a 

Cambrian  Fauna  in  Victoria.  Proc.  Roy.  Soc.  Vict., 
new  ser.,  vol.  viii.,  1896,  pp.  52-64,  pi.  1. 

3.  Also  Mon.  Prog.  Rep.  Geol.  Surv.  Vict.  No.  11,  1900, 

p.  26. 

4.  Ferguson,    W.    H. — Report   on   an   Area   of  Cambrian 

Rocks  at  Heathcote.  Ibid,,  No.  2,  1899,  pp.  23-25, 
1  pi. 

5.  Hall,  T.  S. — Supposed  Graptolites  from  Heathcote.  Idid.^ 

No.  11,  1900,  p.  26. 

6.  Howitt,  A.  W. — Notes  on  Diabase  and  Adjacent  Forma- 

tions of  the  Heathcote  District.      Spec.  Rep.  Dep. 

Mines  Vict.,  1896,  16  pp.,  5  pi.  [with  appendix  by 
E.  Lidgey,  p.  15]. 

7.  Jenkins,  H.  C. — Report  on  the  Heathcote,   Costerfield, 

Gray  town,  Rush  worth,  Whroo,  and  Redcastle  Dis- 
tricts.    Spec.  Rep.  Dep.  Mines  Vict.,  1900,  7  pp. 

8.  Lidgey,   E.— Notes  on  Quarter  Sheet  No.  80,  N.W.— 

Parishes  of  Dargile,  Heathcote,  Costerfield  and 
Knowsley.  Prog.  Rep.  Geol.  Surv.  Vict.,  No.  viii., 
1894,  pp.  44-46,  4  pi.     Also  vide  Howitt. 

9.  McCoy,  F. — Report  on  Palaeontology  of  the  Geological 

Survey  for  the  Year  1891.  Ann.  Rep.  Sec.  Mines 
for  1891  (1892),  p.  30. 
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10.  Ranft,  J.  A.  H.  T. — Origin  and  Formation  of  Auriferous 

Rocks  and  Gold.     Sydney,  1889. 

11.  Selwyn,  A.  R.  C. — Notes  on  the  Physical  Geography, 

Geology,    and    Mineralogy   of    Victoria.       Intercol. 
Exhib.  Essays,  1866-67.     Off.  Rec,  pp.  147-227. 
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III. — The  Geological  Sequence  at  Heathcote. 

The  palaeozoic  rocks  at  Heathcote  may  be  divided  between 
four  systems.  The  famous  glacial  deposits  of  Derrinal  occur  to 
the  west ;  though  often  recorded  as  mesozoic,  they  are  probably 
of  upper  carboniferous  age.  Their  only  concern  with  this  paper 
is  that  they  are  rich  in  fragments  of  the  raetamorphic  and 
diabase  rocks.  The  remaining  palaeozoic  rocks  belong  to  the 
Silurian  and  ordovician  systems,  and  to  a  group  of  igneous 
and  metamorphic  rocks. 

III.  (A). — Silurian. 

The  Silurian  rocks  lie  to  the  north-east  of  Heathcote,  and 
occur  as  a  thick  series  of  breccias,  conglomerates,  quartzites  and 
quartzose  grits.  Certain  bands  are  extremely  rich  in  fossil  casts, 
including  encrinite  stems,  brachiopods,  gastropods,  and  occa- 
sional trilobites.  I  have  not  given  attention  to  the  palaeon- 
tology of  these  beds ;  but  they  contain  a  Homolonotus  of  the 
type  found  in  the  lower  part  of  the  Victorian  silurian  system. 
Further  east  the  sandy  type  is  less  persistent  and  some  shales 
occur.  The  prevalent  strike  of  the  silurian  rocks  is  from  north 
to  south,  but  around  Mount  Ida  the  strike  is  from  east  to  west ; 
this  change  is  no  doubt  due  to  a  fault,  which  is  now  hidden  by 
the  valley  to  the  south  of  the  mountain.  In  the  breccias  the 
pebbles  are  mainly  quartzites,  derived  in  the  main  from  the 
silurian  and  ordovician   rocks.      Mr.   Lidgey  has   recorded    the 
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•occurremoe  of  pebbles  of  the  metamorphic  rocks  in  the  breccias 
on  the  summit  of  Mount  Ida.     (No.  8^). 

The  Silurian  rocks  can  be  seen  in  close  contact  with  the 
diabases  on  the  eastern  side  of  the  Murray-road,  opposite  the 
so-called  copper  mine.  There  is  no  sign  of  any  contact  altera- 
tion of  the  Silurian  rocks  there.  The  silurian  sandstones  are 
•often  reddish-brown,  owing  to  the  abundance  of  material,  which 
the  microscope  shows  to  be  mainly  decomposed  diabase. 

The  junction  of  the  silurian  rocks  with  the  diabase  series  is 
rarely  shown,  as  they  are  generally  separated  by  the  alluvium 
along  the  Mclvor  Creek ;  but  in  some  workings  by  the  old 
scheelite  mine  at  South  Heathcote  the  silurian  rocks  were 
exposed  close  to  the  diabases;  there  is  no  apparent  sign  of 
contact  alteration  in  the  silurians ;  the  development  of  the 
ficheelite  was  probably  a  secondary  change  due  to  the  action  of 
iBolutions. 

III.  (B).^T/ie  Ordovician, 

The  ordovician  rocks  to  the  south  and  west  of  Heathcote  are 
in  the  main  sandstones,  quartzites,  shales,  micaceous  mudstones 
and  shales.  The  strike  is  generally  from  north  to  south ;  but 
near  Heathcote  it  changes  to  from  N.  30  W.  to  S.  30  E.  The 
beds,  as  a  rule,  are  not  much  contorted,  and  the  bedding  is  fairly 
regular.  Some  of  the  beds  which  had  been  mapped  as  ordovician 
slates,  Mr.  Howitt  has  determined  as  phyllitic  schists.  Most  of 
the  ordovician  rocks  still  clearly  show  their  clastic  origin,  and  they 
have  not  been  converted  into  schists.  The  rocks  are  themselves 
unfossiliferous,  except  for  a  band  which  lies  along  the  eastern 
border  of  the  ordovician  series,  in  the  parish  of  Knowsley  East. 
The  fossiliferous  band  occurs  across  the  paddocks  from  3q,  3p, 
3m,  3j,  3n,  31,  and  3i.  It  has  been  carefully  described  by  Mr. 
Lidgey  and  Mr.  Ferguson,  and  the  latter  has  twice  collected 
from  it  a  series  of  fossils.  The  first  determined  fossil  from  this 
band  was  described  by  Mr.  R.  Etheridge,  jun.,  as  a  new  genus 
of  trilobite,  of  cambrian  age.      He  named  it  Dinesus  ida. 

1  The  reference  nuabers  ure  to  the  bibliography  on  p.  161. 

6a 
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III.  (C). — The  fossils  of  the  Dinesus  idaBeds^  and  Notasaphus^ 

a  new  genus  of  Trilobites, 

The  need  for  more  precise  determination  of  the  age  of  the 
Dinesus  ida  beds  renders  necessary  reconsideration  of  the  fossils 
found  in  them.  Some  supposed  graptolites  are  too  indefinite  to- 
be  of  use.  The  trilobites  give  the  most  important  evidence^ 
They  were  discovered  by  Mr.  Ferguson,  and  some  specimens- 
were  collected  by  Mr.  Lidgey.  The  specimens  consist  of  some 
cranidia  and  pygidia  scattered  together  in  an  iron-stained  shale. 
Mr.  R.  Etheridge,  jun.,  who  described  the  specimens,  naturally 
concluded  that  they  belonged  to  the  same  species.  Mr.  Ethe- 
ridge gave  a  detailed  description  of  the  material  then  available  ; 
he  referred  it  to  a  new  genus  and  species,  Dinesus  ida.  He  did 
not  refer  the  genus  to  a  family,  though  he  carefully  contrasted  it 
with  several  lower  cambrian  genera. 

In  order  to  obtain  more  material  to  settle  the  generic  affinities- 
of  Dinesus,  Mr.  Ferguson  made  an  excavation  in  the  shales^ 
during  last  June,  and  obtained  additional  specimens  of  the  trilo- 
bites. The  new  specimens  are  also  fragmentary,  but  their 
evidence  shows  that  at  least  two  distinct  trilobites  have  beeni 
included  in  Dinesus  ida.  They  show  that  the  pygidia  and! 
cranidia  figured  as  Dinesus  do  not  belong  to  the  same  genus.. 
The  pygidia  figured  by  Mr.  Etheridge  agree  better  with  some 
cranidia  recently  obtained  by  Mr.  Ferguson.  One  specimen  of 
Dinesus  shows  two  of  the  thoracic  segments. 

Mr.  Ferguson's  recent  collection  enables  me  to  suggest  the 
following  arrangement  of  the  trilobite  remains  from  this  horizon.. 

1.  Family  Asaphidae. 
Genus  Dinesus^  R.  Etheridge,  fil.,  1896. 

Diagnosis, — An  asaphid  with  a  nearly  smooth  glabellum,  which* 
has  the  sides  sub-parallel  or  slightly  contracted  in  front ;  the 
axial  grooves  are  deep.  The  third  side-lobes  are  cut  off  from  the 
rest  of  the  glabellum  by  the  junction  of  the  third  side  furrows 
and  the  neck  furrow.  Eye  lobes  small,  and  slightly  projecting. 
Facial  suture  cutting  the  frontal  border  in  front  of  the  axial 
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groove.  The  fixed  cheeks  are  triangular,  long,  regularly  tapering 
to  the  front;  they  are  gently  convex.  Neck  furrow  deep  and 
straight.  Thoracic  segments  large;  the  number  is  probably 
small.     The  pleura  are  wide,  but  short. 

Type  species,  Dinesus  ida,  R.  Eth.  til. :  Cambrian  Fauna  in 
Victoria.  Proc.  R,  Soc.  Vict.,  Vol.  VIII.  (new  ser.),  1896., 
pp.  56-57,  pi.  1,  fig.  1,  2,  3  and  4,  not  fig.  5  and  6. 

This  genus  differs  from  Asaphns  by  its  large,  parallel-sided 
glabellum,  small  eyes,  triangular  fixed  cheek,  and  much  deeper 
thoracic  segments. 

Genus  Notasaphus,  n.  g} 

Diagnosis, — An  Asaphid,  with  glabellum  expanded  widely  in 
front ;  it  is  crossed  by  deep,  well  marked  neck  furrow,  with  a 
slight  projection  on  the  middle  line.  Lateral  furrows  barely 
recognisable.  Fixed  cheeks  broad  behind,  and  with  a  well- 
rounded  expansion  in  front  of  the  deep,  well  marked  eye  lobes. 
Free  cheeks  large. 

Pygidia  large,  with  three  or  four  large  annulations  on  the 
axis.  In  the  front  pygidial  segments  the  pleura  are  wide ;  but 
the  hindermost  pleura  are  narrow,  and  the  whole  bordered  by  a 
wide  doublure  with  the  edge  broken  into  four,  five  or  six  pairs  of 
long,  projecting  spines.     Number  of  thoracic  segments  unknown. 

Distribution. — Lower  ordovician.     Victoria. 

Type  species,  Notasaphus  fergusoni,  n.  sp.    (PI.  XXVI.) 

Affinities. — The  collection  may  include  two  species  of  this 
genus  as  the  number  of  spines  and  width  of  the  doublure  on  the 
pygidia  vary.  The  cranidia  found  all  appear  to  belong  to  the 
same  species,  and  one  of  them  was  attached  to  a  pygidium  with 
^\Q  pairs  of  spines.  This  genus  appears  to  be  an  asaphid,  as 
the  cephalic  shield  and  pygidium  are  large  and  sub-equal,  and  it 
no  doubt  had  but  a  small  number  of  thoracic  segments.  Only 
some  isolated  fragments  of  the  thoracic  segments  remain. 

The  genus  differs  from  the  other  genera  of  Asaphidae  by  its 
spiny  pygidium  ;  but  as  a  doublure  is  found  in  some  asaphids 

1  From  Greek,  voTios— aouthern. 
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the  development  of  spines  is  not  remarkable.  The  genus^ 
resembles  Asaphiscus,  Meek,  1873,  which  has,  however,  a  conical 
glabellum.  The  spiny  border  of  the  pygidium  resembles  that  of 
Ceraurus  (syn.  Chicrurus),  but  Notasaphus  appears  to  be  a  true- 
Opisthoparian  (using  Beecher's  classification),  as  the  specimens- 
suggest  that  the  genal  spines  were  born  on  the  free  cheeks. 

Dinesus  and  Notasaphus  both  have  the  characters  of  ordo- 
vician  rather  than  of  Cambrian  trilobites.  They  might  be 
upper  Cambrian ;  but  their  evidence  does  not  necessitate  the- 
separation  of  the  Dinesus  ida  beds  from  the  ordovician  system. 

In  some  shales  associated  with  the  trilobite  bed  are  some- 
fossils  resembling  graptolites  or  algae.  Mr.  T.  S.  Hall  has  failed 
to  find  any  more  definite  evidence  than  hydrotheca  of  the- 
Bryograptus  type,  so  they  give  us  no  definite  evidence.  In  Mr.. 
Ferguson's  later  collection  there  are  a  few  brachiopods,  which 
have  been  examined  by  Mr.  F.  Chapman,  who  has  reported  on» 
them,  and  regards  them  as  of  ordovician  and  probably  even  of 
upper  ordovician  age.  The  strike  of  the  fossiliferous  band  is- 
conformable  with  the  strike  of  the  overlying  ordovician  beds. 
It  seems  to  me  safest,  with  our  present  knowledge,  to  include- 
them  in  the  ordovician,  as  the  lowest  part  of  that  system  along 
the  Heathcote  line.  The  beds  may  be  shown  on  the  Victorian 
Survey  Map  as  simply  Dinesus  beds  of  lower  ordovician  age. 

III.  (D). — The  Heathcotian  Series, 

The  last  rocks  of  this  area  may  be  grouped  together  as  the 
Heathcote  series.  They  may  be  divided  into  two  main  divisions  : 
the  first  includes  some  clearly  altered  sediments  ',  the  second  a 
series  of  altered  igneous  rocks. 

The  microscopic  structure  of  the  rocks  has  been  carefully 
described  in  Mr.  Howitt's  excellent  memoir,  to  which  reference 
may  be  made  for  detailed  description  of  most  of  the  rocks  and 
the  character  of  their  minerals.  Mr.  Howitt  has  determined  the 
rocks  of  the  acid  series  as  aplites,  granophyres  and  labradorite- 
porphyrites  ;  and  the  rocks  of  the  basic  series  he  has  identified 
as  diabase,  diabase-porphyrite,  enstatite-diabase-porphyrite  and 
hornblende-diorite ;  and  one  very  altered  series  is  referred  to  as. 
spilite. 
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IV. — The  Petrography  op  the  Heathcote  Rocks. 

With  Mr.  Howitt's  description  of  the  petrography  of  the  rocks 
I  am  in  agreement,  except  in  a  few  minor  matters  of  nomen- 
clature. The  rocks  may  be  divided  into  four  groups — the 
unaltered  sediments,  metamorphic  rocks,  acid  igneous  rocks,  and 
basic  igneous  rocks. 

The  unaltered  sediments  show  nothing  of  special  interest. 
Reference  has  already  been  made  to  the  occurrence  of  fragments 
of  the  diabasic  materials  in  the  Silurians.  The  ordovician  rocks 
are  normal  clastic  rocks,  considerably  crushed,  but  not  foliated. 

The  metamorphic  rocks  of  the  Heathcote  series  are  of  two 
types.  They  include  schists  and  sandstones.  As  a  type  of  the 
altered  schists  I  may  refer  to  a  specimen  collected  130  yards- 
west  of  the  so-called  copper  mine,  on  the  Murray  road,  two  and 
a-half  miles  north  of  Heathcote.  The  rock  is  a  phyllite,  traversed 
by  two  distinct  cleavage  planes.  The  rock  was  tirst  altered  by 
the  development  of  a  foliation,  which  formed  alternate  bands  of 
fine  grained  argillaceous  matter  and  quartz.  It  was  subsequently 
cleaved  obliquely  to  the  foliation  planes.  The  rock  breaks 
readily  along  the  second  planes,  and  these  are  clearly  shown  in 
section  as  they  are  marked  by  limonite  stains.  The  typical 
rock  of  this  group  is  phyllitic  schist. 

The  second  type  of  the  metamorphic  rocks  includes  a  series  of 
black  cherts,  which  are  especially  well  shown  near  Lady's  Pass 
in  Dargile.  These  cherts  when  fresh  are  of  a  black  colour  with 
a  satiny  lustre.  When  exposed  for  some  time  to  the  weather, 
they  become  grey  or  they  may  be  quite  bleached.  These  rocks 
have  been  described  by  Mr.  Howitt  as  adinoles.  An  adinole  is 
a  rock  altered  by  a  basic  intrusion,  and  the  term  seems  to 
imply  the  absorption  by  the  altered  rock  of  some  material 
from  the  intrusive  rock.  Two  analyses  of  adinoles  given  by 
Rosenbusch^  show  8.33  and  7.77  per  cent,  of  soda  respectively, 
whereas  the  analysis  of  the  Heathcote  rocks,  made  by  Mr.  F. 
Stone  for  Mr.  Howitt,^  show  only  0.84  and  1.98  per  cent,  of 
alkalies.     The  analyses  are  as  follows  : — 


1  Rosenbusch  :  Elemente  der  Gesteinslehre,  1898,  p.  333. 

2  Howitt,  op.  cit.,  p.  8. 
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I.  II.  III.  IV. 
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Sp.G.        2.778     2.637 

I.  "  Metamorphosed  Sediment,"  analagous  to  adinole,  allotment 

12,  Parish  Crosbie.     Howitt,  A.  W.,  "Notes  on  Diabase 
and  Adjacent  Formations  of  the  Heathcote  District,"  p.  8. 

II.  The  same,  No.  18  Gatehouse,  at  Heathcote.     Howitt,  A.  W. 

Op.  cit.^  p.  8. 

III.  Adinole,   Heinrichsburg,   near   Magdesprung.      Harz.      H. 

Rosenbusch,  "  Elemente  der  Gesteinslehre,"  p.  333. 

IV.  Adinole,  Gitzhiigel,  near  Hasselfelde.  Harz.  H.  Rosenbusch, 

Op.  cit.^  p.  333. 

The  acid  igneous  rocks  have  been  carefully  described  by  Mr. 
Howitt,  who  states  that  "I  have  felt  much  difficulty  in  assigning 
a  place  in  classification  to  these  granitic  rocks."  (6,  p.  5.)  He 
finally  called  them  aplites  and  suggested  for  them  the  provisional 
term  of  plagioclase-aplites.  With  Mr.  Howitt's  determination  of 
the  mineral  constituents  and  structure  of  these  rocks  I  entirely 
agree.  There  are  two  distinct  varieties  of  rock.  The  first — 
those  identified  as  aplites — consists  of  orthoclase  in  eroded  and 
altered  crystals,  idiomorphic  crystals  of  plagioclase,  rounded 
grains  of  quartz,  and  flakes  of  colourless  mica.  The  plagioclase, 
as  Mr.  Howitt  remarks,  is  "  more  or  less  completely  replaced  by 
flakes  and  rosettes  of  a  colourless  mica."  Biotite  is  also  present 
in  small  patches. 

In  the  second  variety  of  rock — Mr.  Howitt's  labradorite- 
porphyrite — the  structure  is  porphyritic,  and  the  base  is  grano- 
phyric.  The  colour  of  the  rock  is  dark  grey  to  bluish  or  blackish 
grey.     Plagioclase  occurs  both  in  phenocrysts  and  in  radial  tufts. 


(1)  This  sample  lost  .20  per  cent,  on  drying  at  212  deg.  F. 
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The  plagioclase,  according  to  Mr.  Hewitt's  measurements,  is  a 
member  of  the  labradorite  group.  There  is  also  an  amphibole, 
•either  anthophyllite  or  a  monoclinic  species  with  a  nearly 
straight  extinction.  The  rocks  of  this  second  type  Mr  Howitt 
described  as  later  effusions  from  the  aplite  magma,  and  he  calls 
them  labradorite-pophyrite. 

The  two  varieties  of  the  rocks  are  probably  associated,  as  Mr. 
Howitt  concluded,  and  the  labradorite-porphyrite  is  intermediate 
between  the  more  acid  variety  and  the  diabase. 

The  use  of  the  term  aplite  for  either  of  the  rocks  seems  to  me 
open  to  doubt.  Taking  RosenbuschV  last  definition  of  the  term 
aplite,  he  describes  it  as  *'a  panidiomorphic  granular  rock,  which 
consists  of  predominant  potash  felspar  (orthoclase,  microcline 
with  lattice  structure,  microperthite,  more  rarely  microclinmicro- 
perthite),  and  quartz  with  acid  plagioclase  and  a  very  limited 
quantity  of  muscovite  and  biotite,  or  both  these  micas."  The 
structure,  therefore,  of  an  aplite  is  panidiomorphic,  whereas  in 
these  Heathcote  rocks  the  structure  is  hypidiomorphic.  The 
rock,  moreover,  occurs  more  in  masses  than  dykes,  and  it  seems 
t/O  me  safer  to  regard  the  rocks  as  fine-grained  granodiorites.  It 
is  quite  natural  to  find  them  associated  with  later  effusions,  as 
Mr.  Howitt  describes  them,  or  possibly  dykes  having  the  chemical 
character  of  rocks  of  the  intermediate  group.  The  porphyritic 
granophyric  labradorite  rock  in  allotment  No.  16,  at  South 
Heathcote,  can  be  more  easily  explained  as  derived  from  a 
granophyr  than  from  an  aplite. 

The  typical  granodiorites  occur  at  the  Red  Hill,  where  they 
are  seen  to  be  clearly  intrusive  into  the  diabase  series.  They 
also  occur  in  the  area  round  the  water  reserve,  where  they  occur 
as  a  series  of  small  tors. 

The  labradorite-porphyrite  is  best  shown  in  South  Heathcote, 
on  the  northern  side  of  Photograph  Knob. 

The   Diabase   Series. 

The  rocks  of  this  series,  as  Mr.  Howitt  has  pointed  out,  are 
very  varied  in  their  petrographic  characters.  Many  of  them, 
sucli    as    the    diorite,    the   enstatite-diabase,    and    most   of   the 

1  H.  Rosenbusch :  Elemente  der  Gesteinslehre,  1898,  p.  206. 
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porphyrites,  have  the  characters  of  intrusive  rocks.  In  various 
parts  of  the  series  there  are  diabases  which  have  the  structures 
of  lavas,  though  the  material  is  now  entirely  altered.  Photo- 
graph Knob,  South  Heathcote,  consists  of  one  of  the  most 
interesting  rocks  in  this  series ;  it  has  the  characters  of  a 
volcanic  agglomerate.  Hence,  especially  at  South  Heathcote,. 
some  of  the  diabases  are  of  eruptive  and  volcanic  character. 

V. — Agk  op  the   Heathcotian   Series. 

According  to  the  view  which  has  hitherto  prevailed,  the 
Heathcote  series  is  of  postsilurian  age.  In  that  case  the  rocks- 
of  the  diabase  series  are  intrusive  into  the  siluriaiis. 

(A). — Relation  with  the  Silurian. 

The  first  evidence  against  this  view  is  the  complete  absence- 
of  any  contact  alteration  along  the  liiie  of  junction  of  the  diabase- 
and  Silurian  series.  Where  they  are  in  close  juxtaposition  the 
Silurian  rocks  have  not  been  baked.  Lidgey  has  already  quoted 
the  occurrence  of  pebbles  of  the  metamorphic  rocks  in  the 
Silurian ;  and  the  microscopic  examination  of  the  basal  silurian 
rocks  at  the  Copper  Mine  shows  that  they  contain  a  considerable 
])roportion  of  diabasic  material.  Thes*^  facts  clearly  show  that 
the  silurian  is  later  than  the  Heathcotian  series,  and  is  resting: 
unconformably  upon  it. 

(B). — Relations  ivith  the  Ordoviciafi. 

The  relation  of  the  ordovician  and  eruptive  rocks  is  less  clear.. 
As  a  rule  the  junction  is  somewhat  obscure  ;  and  I  have  not 
attempted  to  follow  it  all  along  the  line.  I  have  examined 
typical  sections  where  the  ordovician  and  the  diabase  serifs  occur 
in  contact,  and  in  some  cases  found  no  evidence  of  contact 
alteration.  In  places,  as  at  Red  Hill,  the  diabase  series  is^ 
separated  from  the  ordovician  rocks  by  a  band  of  schists,. 
and  I  have  not  been  able  to  find  any  sharp  junction  between 
these  schists  and  the  overlying  ordovician  beds ;  but,  on 
the  other  hand,  I  have  not  been  able  to  see  any  passage  from  the 
schists  into  the  ordovician  beds.     I   have   in   no  case   been  in* 
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doubt,  after  the  application  of  the  microscope,  as  to  whether  a 
rock  belonged  to  the  schistose  or  to  the  ordovician  series. 

In  Craven's  paddock,  in  Knowsley  parish,  allotment  32,  the 
two  rocks  can  be  well  seen  in  contact  close  along  the  eastern  i 
fence.  Here,  as  elsewhere,  the  junction  between  the  hard 
cherts  of  the  metamorphic  series  and  the  normal  slates  and  sand- 
stones of  the  ordovician  series  can  be  clearly  recognised. 

A  serious  difficulty  in  the  view  that  the  diabase  rocks  were 
intrusive  into  the  ordovician  rocks  is  the  sporadic  character  of 
contact  alteration  along  the  line  of  junction.  Thus  in  Mr.  O.  A.. 
L.  Whitelaw's  sketch  map  of  Heathcote,  the  diabases  are  repre- 
sented in  contact  with  the  ordovician  rocks  from  the  northern 
boundary  of  the  parish  across  Mount  Ida  Creek  and  Mclvor 
Creek  to  the  west  of  the  northern  end  of  the  township.  Along 
this  line  of  two  and  a  half  miles  no  metamorphic  rocks  are 
represented  as  occurring  between  the  ordovician  and  diabase 
series.  In  the  Heathcote  township  there  are  two  blocks  of 
metamorphic  rocks.  One  is  shown  on  the  map  to  the  north  and 
east  of  the  water  reserve ;  but  these  metamorphic  rocks,  instead 
of  occurring  between  the  diabase  rocks  and  the  ordovician,  are 
on  the  wrong  side  of  the  igneous  series.  A  small  narrow  band 
of  metamorphic  rocks  occurs  at  Red  Hill ;  it  is  a  quarter  of  a 
mile  in  length,  about  ninety  yards  in  width  at  the  thickest  point;, 
it  thins  out  to  north  and  south,  leaving  unaltered  ordovician  rocks 
resting  directly  upon  the  diabases.  Then  follows  another 
mile  and  a  half  without  any  metamorphic  rocks  along  the 
contact ;  then,  close  by  a  small  patch  of  diorite  on  the  eastern 
side  of  the  road  going  to  Arygle's  reef,  there  is  another  patch  of 
metamorphic  rock  (PI.  XXIV.,  Fig.  1).  It  forms  a  bay 
running  into  the  diabase  series,  which  occurs  round  it 
on  the  north  and  east;  on  the  south  is  a  small  out- 
crop of  diorite,  which  appears  to  be  sharply  marked  off  from 
the  ordovician  rocks  by  a  line  running  from  north-west 
to  south-east.  This  line  cuts  with  equal  abruptness  straight 
across  the  metamorphic  rocks,  the  diorite  and  the  diabase,  as  if 
they  were  all  part  of  the  same  series.  The  last  patch  of  the 
metamorphic  rocks  occurs  in  South  Heathcote,  in  allotments. 
Nos.  15  and  16  (PI.  XXIV.,  Fig.  2).  Here  a  bay,  re- 
presented    on     the    map   as     unaltered     ordovician,     runs     up* 
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l^etween  the  diabase  on  the  north  and  an  intrusion  of 
aplite  on  the  south-east.  The  unaltered  ordovician  is  shown 
as  half  a  furlong  in  width,  but  the  only  part  which  is 
■represented  as  metamorphic  is  a  circular  patch  at  the 
•extreme  head  of  this  ordovician  bay.  Had  the  metamorphic 
»rocks  been  formed  by  the  alteration  of  the  ordovicians  owing  to 
the  intrusion  of  the  diabases  and  the  aplites,  then  we  should  have 
certainly  expected  the  whole  of  this  narrow  band  of  the 
•ordovicians  to  have  been  altered. 

The  map  at  the  northern  end  of  the  Heathcote  series  is 
•equally  difficult  to  explain  on  the  view  that  the  metamorphic 
a'ocks  have  been  formed  by  the  alteration  of  the  ordovicians 
(PL  XXIV.,  Figs.  3,  4).  For  instance,  the  plan  of  Crosbie 
^and  Redcastle  (Nos.  A  and  B,  opposite  p.  4,  in  Mr. 
Howitt's  Monograph)  shows  one  thin  band  of  metamorphic 
rock  in  the  southern  half  of  paddock  4C ;  it  lies  between  diabase 
•on  the  east  and  the  ordovician  on  the  west ;  but  the  ordovician 
rocks  at  the  northern  end  overlap  the  metamorphic  and  rest 
directly  on  the  diabases.  Similarly  on  the  western  flanks  of  the 
•diabase  range  at  the  south-eastern  corner  in  Crosbie  and  south- 
western corner  of  Redcastle  and  north-western  corner  of  Dargile. 
Here  for  most  of  the  way  the  ordovicians  are  separated  from  the 
-diabase  by  a  band  of  metamorphic  rocks ;  but  at  the  northern 
half  of  paddock  15aa  in  Redcastle,  the  ordovician  rocks  are 
shown^  to  overlap  the  metamorphic  band  and  rest  directly  on  the 
•diabases. 

I  have  not  been  able  to  confirm  the  mapping  in  these  localities, 
and  have  not  visited  the  sections  at  the  northern  part  of  Crosbie. 
But  the  evidence  is  of  importance  as  it  is  inconsistent  with  the 
view  expressed  in  the  memoir  accompanying  those  maps.  The 
field  relations  show,  according  to  the  work  of  the  surveyor,  that 
the  ordovician  rocks  have  been  deposited  unconformably  on  the 
•edge  of  an  old  series  of  metamorphic  rocks  and  diabases.  In 
some  cases  the  ordovicians  were  laid  down  upon  the  metamorphic 
rocks  and  in  other  cases  directly  upon  the  diabase.  Moreover, 
the  metamorphic  rocks  occur  in  places  where  there  are  no  igneous 
rocks  exposed  in  the  immediate  vicinity.      Thus  an  exposure  of 

1  Howitt,  op.  cit,  Map  facing  p,  4  ;  the  part  in  question  is  reproduced  on  pi.  xxiv.,  fig.  4. 
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the  typical  cherts  of  the  metamorphic  series  occurs  along  the- 
eastern  edge  of  allotment  3Q  in  Knowsley  East.  The  cherts- 
occur  between  the  silurian  rocks  on  one  side  and  unaltered 
ordovician  on  the  west.  There  are  some  diabases  a  little  south 
of  this  allotment,  but  none  occur  in  it.  If  we  explain  the 
metaraorphisra  there  as  due  to  a  continuation  of  the  diabases  at 
a  slight  depth  below  the  surface,  then  it  is  difficult  to  understand 
why  there  is  no  sign  of  alteration  in  the  Dinesus  ida  beds,  which, 
must  be  approximately  the  same  distance  from  any  such  assumed 
igneous  mass. 

Further  evidence  of  a  negative,  but  still  of  an  important 
character  is  the  fact  that,  although  these  diabases  and  igneous^ 
rocks  occur  along  a  line  of  nearly  thirty  miles  in  length,  not  one^ 
case  is  known  of  an  apophysis  or  of  a  dyke  striking  from  this^ 
series  into  tlie  silurian  or  ordovician  beds.  Had  this  complex 
series  of  intrusive  igneous  rocks  been  injected  in  post  silurian 
times,  it  is  highly  improbable  that  they  should  have  kept  along, 
the  actual  line  between  the  two  lower  palaeozoic  systems,  and 
should  not,  in  a  single  case,  have  sent  off  an  intrusion  into  the 
lower  palaeozoic  beds. 

C. — Geological  Sequence  at  Heathcote. 

The  evidence  therefore  seems  to  me  conclusive  that  the  series- 
is  as  follows : — 

Silurian     -     -     Sandstone  and  Quartzites. 
Unconformity. 

_    ,     .  .  f  Sandstones  and  slates. 

Ordovician      \    ^.  •  i    i     i 

l  Dinesus  ida  beds. 

/   Granodiorites  and  granophyric  porphyrites. 
TT      ,       .        I    Diabase   series   partly    eruptive  and   partly   iii- 


\ 


trusive. 
Cherts  and  schists. 


According  to  this  view,  Mr.  Dunn  was  right  in  regarding  the 
rocks  in  the  Heathcote  series  as  pre-ordovician  (or  as  he  has  put 
it,  pre-silurian),  and  the  diabases  as  in  part  effusive.  Mr. 
Howitt  was  right  in  his  rock  determinations,  and  in  the  view 
that  the  diabase  and  acid  rocks  are  mainly  intrusive  ;  but  botb 
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iihe  igneous  and  the  metamorphic  rocks  were  of  pre-ordovician 
dnstead  of  post-silurian  age. 

VI. — The  Distribution  op  the  Hbathcote  Series  in 

Victoria. 

We  must  enquire  where  else  in  Victoria  representatives  of  the 
Gffeathcote  series  occur.  South  of  the  Colbinabbin  Range  of  the 
IHeathcote  Valley  we  find  a  similar  rock  series  forming  the  Mount 
William  Range,  and  extending  from  Mount  William  to  south  of 
»the  Lancetield  Gap.  The  distribution  of  the  rocks  is  well  shown 
in  the  quarter  sheet  of  the  Geological  Survey  Map  (No.  5,  S.E.), 
where  they  are  marked  as  "Trap  or  Hypogene  and  metamorphic 
ssilurian."  The  famous  aboriginal  quarries  of  Mount  William  were 
-worked  in  outcrops  of  the  amphibolites  and  impure  nephrites  of 
*the  Heathcotian  series. 

Mr.  W.  H.  Ferguson^  has  shown  that  at  Dookie  there  is 
-another  outcrop  of  diabases,  and  some  specimens  that  he  collected 
•{now  in  the  Mines  Deparment)  show  that  both  the  igneous  and 
the  associated  metamorphic  rocks  have  the  characters  typical  of 
•the  ETeathcotian  series. 

The  bores  put  down  by  the  Mines  Department  at  Rusliworth 
Jiave  revealed  beneath  the  siluriau  sandstones  and  shales  a  thick 
rseries  of  hard  black  quartzites.  I  have  had  sections  prepared 
from  these  rocks  and  they  show  that  these  deeper  Rush  worth 
-quartzites  have  the  characters  of  the  Heathcotian  cherts.  Mr. 
A.  M.  Howitt  has  re-examined  the  bore  records  of  the  Rush- 
worth  bores  and  has  sorted  out  the  sample  of  the  cores.  The 
•non-success  of  the  boring  for  gold  at  that  locality  was  due  to  the 
fact  that  the  deeper  bores  passed  into  the  barren  series  of 
Heathcotian  cherts. 

That  the  Heathcotian  rocks  had  at  one  time  a  considerable 

•extension  further  east  than  Dookie  is  probable  from  the  evidence 

•of  the  glacial  conglomerates  between  Chiltern  and  the  Springs.     I 

have  been  guided  over  these  deposits  by  Messrs.  S.  Hunter  and 

A.  W.  Gahan.      The  most  abundant  foreign  boulders  in   these 

'deposits    are    cherts    of    the    Heathcotian    series.       They    are 


1  W.  H.  Ferguson:  Notes  on  the  Rocks  at  Dookie.     Prog.  Rep.  Geol.  Surv,  Vict.,  No. 
^viii.,  pp.  59-60,  18W. 
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Associated  with  fossiliferous  quartzites,  which  resemble  those  of 
Mount  Ida.  Both  materials  were  probably  derived  from  the 
•denudation  of  an  eastern  extension  of  the  rocks  exposed  at 
Heathcote. 

South  of  the  Lancefield  Gap  another  outcrop  of  hypogene  trap 
is  recorded  on  the  survey  maps.  I  have  been  able  to  examine 
ithe  rocks  of  this  outcrop  owing  to  the  kindness  of  the  Rev.  H. 
JHennell,  of  Lancefield,  who  has  collected  some  specimens  for  me. 

Mr.  Hennell's  collection  includes  several  varities  of  diabases, 
And  a  specimen  of  banded  chert,  which  nearly  resembles  that  of 
the  Heathcotian  series.  The  lithological  characters  and  strati- 
graphical  position  of  these  rocks  both  suggest  that  they  are  a 
southern  continuation  of  the  Mount  William  range. 

Near  Geelong  there  are  some  more  outcrops  of  the  Heath- 
•cotian  series.  The  two  largest  are  shown  on  the  Geological 
Survey  Map,  No.  24,  S.E.,  and  are  there  coloured  as  Trap  or 
JSypogene.  They  were  determined  by  Selwyn  as  diabases.  An 
•unmapped  exposure  occurs  flanking  the  granodiorites  of  the  Dog 
Rocks  in  the  Moorabool  Valley.  As  I  understand  that  Mr.  E. 
G.  Hogg  is  undertaking  a  study  of  these  rocks,  I  have  only 
•examined  thera  as  far  as  is  necessary  for  the  course  of  this  paper. 
In  the  Moorabool  Valley,  opposite  the  Dog  Rocks,  is  an 
irregularly  foliated  amphibolite  (No.  149);  it  is  mainly  composed 
of  needles  of  green  hornblende,  associated  with  zoisite  and  some 
materialj  probably  derived  from  altered  grains  of  felspar.  The 
cock  was  a  basic  igneous  rock,  intensely  altered — in  part,  no 
doubt,  owing  to  the  intrusion  of  the  adjacent  granodiorites  of 
the  Dog  Rocks. 

A  second  amphibolite  (No.  143)  of  somewhat  the  same  character 
occurs  at  George's  Hill  in  the  Barwon  Valley.  It  was  collected 
by  Messrs.  D.  J.  Mahoney  and  G.  Voss  Smith.  This  rock  is  less 
foliated  and  the  remains  of  the  felspars  are  larger  and  more 
a.ngular  than  in  the  amphibolites  from  the  Dog  Rocks.  The 
rock  has  been  altered  and  the  ferromagnesian  constituents  now 
•consist  of  abundant  needles  and  plates  of  amphibole.  This 
mineral  has  an  extinction  of  12  degrees,  a  prismatic  angle  of 
about  123  degrees,  and  its  pleochroism  ranges  from  blue  or 
bluish  green  to  pale  green  and  yellowish  green.  It  may  therefore 
be  identified  as  arfvedsonite. 


166     Proceedings  of  the  Royal  Society  of  Victoria, 

A  rock  represented  by  specimens  in  the  conglomerates  at  the- 
Barwon  Falls  has  been  called  gabbro.  It  gives  us  a  better 
indication  as  to  the  original  character  of  one  of  the  rocks  of  this- 
series.  It  (147)  is  an  enstatite-diabase,  not  unlike  some  of  the 
specimens  from  Heathcote. 

A  specimen  from  the  Barwon  Falls,  Geelong  (150),  is  normal 
epidiorite,  with  the  plagioclase  well  developed  and  the  uralitic- 
hornblende  abundant. 

An  analysis  of  one  rock  from  the  outcrop  near  Geelong  has 
been  given  in  Selwyn's  "Descriptive  Catalogue  of  the  Rock 
Specimens  and  Minerals  in  the  National  Museum,'*  1868,  pp. 
17,  94.  It  is  identified  as  a  "Greenstone  (diabase)."  The- 
analysis  was  interpreted  to  identify  the  plagioclase  as  labradorite^ 
and  the  green  mineral  as  probably  chlorite.  The  exact  locality^ 
of  the  rock  is  not  stated.^ 

Greenstone  (diabase),  Geelong. 

Silica 50.84 

Alumina 12.92 

Sesquioxide  of  Iron         -         -         -         -  0.52 

Protoxide  of  Iron  -         -         -         -  6.99 

Lime     -------         14.35 

Magnesia 10.97 

Potash 1.83 

Soda      -------       traces. 

Water 0.71 

In  south-western  Victoria,  near  Mount  Staveley,  we  have- 
another  development  of  the  Heathcotian  rocks.  They  extend  in  a 
band,  coloured  on  Mr.  Everett's  Geological  Survey  Map  of 
Victoria- as  "  Porphyrites,  Diorites,  and  Trachytoid  rocks,  &e." 
This  band  extends  north  and  south  for  some  twelve  miles.  I 
have  been  able  to  examine  this  bed  near  Mount  Staveley,  between 
Wickliffe  Road  and  Glen  Thomson.  This  hill  is  mainly  com- 
posed of  hard  cherts  of  the  Heathcotian  type  ;  they  are  associated 
with  diabases,  also  like  those  of  the  Heathcotian  series.  The 
ridge  may  be  regarded  as  another  exposure  of  the  pre-ordovician^ 
rocks. 

1  Ibid.,  p.  94. 

2  Geol.  Survey,  1902. 


The  Heathcotian.  167 

Tbe  confused  rocks  at  Waratah  Bay,  Cape  Liptrap,  may 
include  an  outcrop  of  the  Heathcotian  series.  Mr.  Stirling^  has 
recorded  the  occurrence  there  of  "hard  felsitic  beds ""  either 
Silurian  or  pre-silurian  " ;  of  a  gabbro  with  serpentine  veins ;  and 
of  a  "  hornfels-like  contact  rock."  But  he  regards  the  gabbro 
and  diabasic  rocks  as  associated  with  deep-seated  apophyses,  from 
the  granitic  area  of  '  Wilson's  Promontory ;  and'  the  granitic 
rocks  there   have  beer^ '  generally  i^gkrded  a^- devonian  in  age. 

On  Mr.  Stirliiig's  platbs  noiSe  rocks^in  fig.  1  are  marked  as 
Cambrian;  in  fig/* 2  the  diabase '  or  "melaphyre"  is  shown  as 
intrusive  into  the  silurian{?) ;  in  the  view  of  Waratah  Bay  the 
**  felsitic  jointed  rock  "  is  stated  as  pre-silurian  (?) ;  and  in  the 
sketch  section  at  "  Serpentine  Dyke,  to  west  of  Bird  Rock,"  it 
is  said  to  be  Cambrian,  and  the  serpentine  is  shown  intrusive  into 
it,  separated  by  a  "  contact  rock  (mica  porphyrite)."' 

Another  area  where  Heathcotian  rocks  may  occur  is  on  the 
line  of  junction  of  the  silurian  and  devonian  rocks  in  Wonnan- 
gatta.  The  most  probable  locality  would  be  in  the  Howqua 
Valley,  south  of  Mount  BuUer.  Mr.  Murray's'  report  on  this 
district  refers  to  the  upper  silurian  beds  being  there  "partly 
metamorphic  in  character."  So  far  T  know  of  no  certain  evidence 
of  Heathcotian  rocks  in  that  area. 

VII. — Relations  op  the  Ordovician  and  Silurian  Systems. 

The  above  conclusions  help  us  to  understand  the  relations  of 
the  ordovician  and  silurian  deposits,  in  Victoria.  It  has  been 
well  known  since  the  time  of  Selwyn's  work  that  the  ordovician 
and  silurian  rocks  me6t  along  a  lii<9  n^tining  from  Melbourne 
northward  thrdjigh  Heathcote;'but  no  very  satisfactory  junctions 
have  been  found, along  this  line.  ^ 

Starting  at  the  Mount  William  tlange  ae  hills  are  formed  by 
a  continuation  ^f  the  Heathcotian  serie!..     Immediately  at  the 


1  J.  Stirling :  Notes  on  the  Silver  Deposits  and  Limestone  Beds  of  Waratah  Bay.  Prog. 
Rep.  Geol.  Surv.  Vict.,  No.  viii.,  pp.  68-69,  pi.  4. 

2  The  general  impression  left  by  the  above  account  is  that  the  rooks  are  probably 
Heathcotian ;  but  one  of  my  colleagues  on  the  Oeologiaal'Survey  is  of  opinion  that  the 
supposed  pre-ordovician  rocks  a|e  altered  Silurians. 

s  R.  A.  F.  Murray :  Howqua  Hills  Distriot  Prog.  Rep.  QeoL  Surv.  Vict.,  No.  vii.» 
1884  0885),  p.  67. 
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western  foot  of  the  hills  are  the  Lancefield  beds ;  going  westward 
we  cross  an  ascending  series  of  the  ordovicians,  coming  first  to 
the  Bendigo  and  then  to  the  Oastlemaine  divisions  of  this  system. 
Whereas,  on  the  generally  accepted  view  that  Victoria  is  in 
the  main  one  great  synclinal,  we  should  expect  to  find  the 
uppermost,  and  not  the  lowermost,  of  the  ordovician  beds 
nearest  to  the  junction  with  the  Silurians. 

So  far  there  is  no  fully  convincing,  definite  evidence  of  the 
Silurian  beds  resting  upon  the  ordovician  beds.  There  are  three 
possible  cases.  Specimens  collected  by  Mr.  Ferguson  in  Wombat 
Creek,  in  north-eastern  Victoria,  have  enabled  Mr.  Robert 
Etheridge,  jun.,  to  record  the  occurrence  of  silurian  fossils  from 
beds  above  a  series  with  ordovician  fossils.  But  Mr.  T.  S.  Hall's 
determination  of  the  graptolites  from  that  area  suggests  doubt  as 
to  the  occurrence  of  both  the  ordovician  and  silurian  systems  of 
that  locality. 

A  second  possible  case  is  at  Costerfield.  Ranft,  in  his  "  Origin 
of  Gold,"  refers  to  the  occurrence  of  abundant  ordovician  grapto- 
lites in  the  tip  heaps  in  the  mines  of  Costerfleld,  although  the 
beds  on  the  surface  are  there  mapped  by  the  Geological  Survey 
as  silurian.  If  Ranft  and  the  Geological  Survey  are  both  right 
in  their  determinations,  then  the  silurians  at  Costerfield  rest 
upon  the  ordovicians. 

The  third  possible  case  is  at  Sandy  Creek,  a  tributary  of  the 
Mitchell  River,  in  Dargo.  Mr.  Herman  collected  some  fossils 
there,  which  have  been  identified  by  Mr.  R.  Etheridge,  jun.,  as 
silurian,  and  the  beds  are  marked  accordingly  on  the  last  edition 
of  the  Geological  Map  of  Victoria.  Mr.  Herman,  however,  had 
previously  mapped  these  beds  as  middle  devonians.'  The  collec- 
tion included  a  Productus,  Mr.  Etheridge  suggests  that  this 
fossil  was  accidentally  included  with  the  Sandy  Creek  fossils.^  A 
definite  conclusion  in  this  case  must  await  further  evidence. 

The  Heathcote  evidence  gives  a  simple  explanation  of  this 
remarkable  fact  that  there  is  no  evidence  of  the  super  position  of 
the  silurian  on  the  ordovician.  During  the  time  of  deposition  of 
the   ordovician   rocks   a   high   ridge   probably   extended   across 


1  H.  Herman :  Trans.  Austral.  Instit.  Min.  Eng.,  vol.  v.,  Paper  No.  68. 

2  B.  Etheridge,  Jun. :  Note  forthcoming  in  Records  Geol.  Surv.  Vict. 
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Central  Victoria  from  south  to  north.  The  deposition  of  the 
ordovician  beds  began  by  the  sinking  of  the  ground  to  the  west 
of  the  line  from  Heathcote  to  Melbourne,  and  by  a  second 
subsidence  in  eastern  Victoria  from  Bogong  to  Dargo.  The 
oldest  deposits  were  naturally  deposited  on  the  sinking  shore 
lines,  so  that  the  Lancefield  series  was  laid  down  on  the 
eastern  side  of  the  land  made  up  of  Heathcotian  and  perhaps 
also  still  older  rocks ;  as  the  subsidences  continued  later  sedi- 
ments accumulated  further  and  further  to  the  west  (PI.  XXV., 
Fig.  5).  During  the  time  represented  by  the  unconformity 
between  the  ordovician  and  silurian  rocks,  the  country  to 
the  west  of  the  Heathcote-Melbourne  line  was  probably 
upraised  ;  subsidence  or  denudation  in  the  counties  of  Evelyn, 
Anglesey  and  Rodney  led  to  a  silurian  sea  running  northward 
from  Port  Phillip  to  the  Murray  basin.  This  silurian  sea  was 
bounded  both  to  the  west  and  east  by  highlands  of  ordovician 
rocks  (PI.  XXIII).  It  is  possible  that  gulfs  from  the 
ordovician  sea  ran  into  the  old  Heathcotian  land  area,  Sandy 
Creek  and  Wombat  Creek  ;  and  in  these  places  the  ordovician 
deposits  may  have  been  covered  by  silurian  sediments.  The 
silurian  rocks  may  also  have  extended  westward  from  Mount  Ida 
over  the  eastern  border  of  the  ordovician  series ;  but  in  all 
probability,  the  main  part  of  the  ordovician  and  silurian  rocks 
were  deposited  in  independent  basins;  and  these  basins  were 
separated  by  a  range  of  old  rocks,  which  once  extended  from 
Geelong  to  Mount  Camel,  and  of  which  the  Colbinabbin  and 
Mount  William  Ranges  are  the  best  preserved  remnants. 

The  range  of  the  Heathcotian  rocks  does  not  appear  to  have 
been  continuous  from  Lancefield  to  Geelong  even  in  upper 
ordovician  times.  No  trace  of  it  is  known  where  the 
silurian  and  ordovician  rocks  occur  near  together,  between 
Keilor  and  Sunbury.  Rocks  of  the  Melbournian  division  of  the 
silurian  system  are  exposed  near  rocks  belonging  to  the  upper 
ordovician.  Thus,  near  Diggers'  Rest,  there  are  slates  with 
Dicranograptus  ramosus  and  Coenograptus  gracilis,  which  are 
regarded  as  upper  ordovician.  The  slates  along  the  Coimaidai 
Creek,  near  Bacchus  Marsh,  contain  Didymograptus  caduceus, 
Didymograptus  extensus  and  Tetragraptus  quadribrachiatus ; 
they  are  typical  of  the  Castlemaine  series,  the  uppermost  of  Mr. 
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Hall's  three  subdivisions  of  the  lower  ordovician.  At  Matlock 
we  have  again  upper  ordovician  graptolites  such  as  Dicellograptus- 
morrisi,  and  Diplograptus  foliaceus.  It  is  therefore  probable 
that  while  the  ordovician  series  was  being  deposited,  denudation 
was  destroying  the  land  area  of  Heathcotian  rocks.  The  trans^ 
gressions  of  the  ordovician  sea  carried  the  higher  part  of  the  ordo> 
vician  rocks  round  the  southern  flank  of  the  Mount  William  and 
Lancefield  Ranges  across  the  line  that  formerly  connected  them 
to  the  Heathcotian  rocks  near  Geelong.  In  the  neighborhood  of 
Melbourne  the  rocks  of  the  silurian  and  ordovician  systems  are 
not,  so  far  as  I  know,  exposed  in  actual  contact ;  for  the  junction 
is  covered  by  the  basalt  sheets.  Yet  it  is  possible  that  the 
Melbournian  rocks  rest  unconformably  upon  the  upper  ordo^ 
vician. 

Again,  east  of  Melbourne,  in  the  basin  of  the  Upper  Yarra^ 
and  on  the  main  divide  near  Mount  Matlock,  there  are  some 
upper  ordovician  rocks ;  they  show  that  the  ordovician  trans^ 
gression  had  carried  the  sea  into  the  area  occupied  by  land 
throughout  the  lower  ordovician. 

VIII. — The  Subdivision  of  the  Silurian  System. 

The  relation  of  the  ordovician  and  silurian  rocks  in  Victoria 
raises  the  question  of  the  silurian  succession  in  Victoria.  Surprise 
has  often  been  expressed  at  the  absence  of  clear  junctions 
between  the  rocks  of  those  two  systems  or  of  the  superposition 
of  the  silurian  upon  the  ordovician.  But,  as  we  have  seen,  this 
difficulty  is  explained  by  the  geology  of  Heathcote. 

The  silurian  rocks  of  Victoria  occur  in  three  distinct  types. 
There  is  a  series  of  coarse  grained  shore  deposits  which  are  best 
shown  at  Mount  Ida,  near  Heathcote.  They  consist  of  coarse^ 
grained  conglomerates,  grits  and  sandstones.  The  second  type 
consists  of  alternations  of  shale  and  sandstone.  It  is  well 
developed  around  Melbourne,  near  which  the  beds  are  often 
intensely  contorted.  The  third  type  consists  of  a  series  of 
lenticular  masses  of  limestone,  associated  with  sandstone  and 
shales ;  they  occur  at  Lillydale,  Loyola,  Cape  Liptrap  and 
the  Thomson  River.  The  relation  of  these  three  lithological 
divisions  of  the  silurian  is  obscured  by  the  intense  folding  of 
certain  bands.     These  contortions  are  especially  well  shown  near 
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Melbourne,  in  our  most  familiar  silurian  sections ;  hence  there 
has  naturally  been  a  tendency  to  exaggerate  the  importance  of 
this  folding  in  the  Victorian  series.  The  foldings  occur  on 
•certain  lines  of  fracture  and  contortion,  which  are  separated  by 
broad  bands,  in  which  the  silurian  rocks  have  a  fairly  normal 
:aequence.  The  silurian  rocks  seem  to  me  to  be  bent  into  two  main 
■anticlinals  and  two  main  synclinals  (PL  XXV.,  Fig  6).  Along  the 
eastern  side  of  Melbourne  is  an  extremely  contorted  zone,  which  is 
espedally  well  shown  in  the  cutting  by  the  Yarra  at  the 
Johnston  Street  Bridge  and  near  Heidelberg.  East  of  this 
Melbourne  fracture  zone  the  beds  have  a  regular  dip  to  the  west. 
This  slope  is  part  of  a  great  anticlinal,  of  which  the  axis  passes 
through  Warrandyte.  Along  this  anticlinal  axis  there  is  another 
line  of  contortions  and  faults,  along  which  occurs  a  series  of 
Auriferous  quartz  reefs.  The  eastern  leg  of  the  anticlinal  is 
much  steeper  than  the  western ;  and  beyond  it  we  come  to  the 
great  synclinal  which  passes  through  Lillydale  and  Ye  ring.  We 
will  therefore  call  it  the  Lillydale  synclinal.  A  smaller  synclinal 
with  some  Yeringian  beds  appears  to  occur  in  the  upper  Yarra. 
Eastward  again  we  come  to  another  great  anticlinal.  Some 
ordovician  beds  are  exposed  in  the  axis  of  this  anticlinal  near 
Matlock  j  we  may  therefore  call  it  the  Matlock  anticlinal.  To 
the  east  again  comes  the  great  synclinal  of  Walhalla ;  its  two 
legs  are  said  by  Mr.  O.  A.  L.  Whitelaw  to  have  a  very  regular 
dip,  though  the  beds  along  the  axis  line  of  this  synclinal  are 
intensely  folded  and  contorted.  Beyond  the  Walhalla  synclinal 
the  beds  are  unconformably  covered  by  the  rocks  which  are 
included  in  the  devonian  system. 

In  tracing  the  folding  of  the  Silurians  it  is  important  to  get 
a  palaeontological  basis  for  the  correlation  of  the  beds;  but 
unfortunately,  owing  to  the  comparative  scarcity  of  fossils,  their 
imperfect  preservation,  and  the  great  difference  in  characters 
between  the  limestone  and  shale  faunas,  the  palaeontological 
evidence  is  at  present  insufficient.  There  seems,  however,  to  be 
•evidence  of  two  main  subdivisions ;  the  first  we  may  call  the 
Melbourne  series  or  Melbournian ;  many  fossils  have  been 
obtained  from  it  at  Moonee  Ponds  and  at  the  Yarra  improve- 
ments ;  and  it  can  be  traced  north-westward  from  Melbourne 
through   Keilor,  East  Kilmore  and  Heathcote.      The  beds  at 
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Reefton,     MacMahon's    Creek,    Macclesfield,    Alexandra,    and 
Matlock  also  seem  to  belong  to  the  Melbournian  horizon. 

The  second  series  we  may  call  the  Yeringian,  after  Yering 
north  of  Lillydale,  where  the  beds  have  yielded  a  small  brachio- 
pod  fauna.  These  beds  are  best  shown  at  lillydale,  but  the  name 
Yeringian  is  preferable,  as  based  on  a  native  Australian  place 
name.  This  Yeringian  series  includes  the  most  important  silurian 
limestones,  including  those  of  Lillydale,  Loyola,  the  Thomson 
River,  Cape  Liptrap,  and  also  the  beds  of  Seville  and  various 
localities  in  the  basin  of  the  Woori  Yallock.  We  should  expect 
this  horizon  also  to  appear  in  the  synclinal  to  the  west  of  the 
Warrandyte  anticlinal ;  but  so  far  I  know  no  definite  palaeonto- 
logical  evidence  of  its  occurrence  here. 

No  satisfactory  list  of   the  distinctive   fossils   of   these  two 
horizons  can  yet  be  drawn  up ;  but  I  may  quote  the  following 
species,  using  the  names  generally  known  in  Victoria,  without 
any  attempt  to  revise  the  nomenclature. 
Melbournian — 

Phacops  (Odontochile)  caudatus,  Brgn. 

Forbesia  euryceps,  McCoy. 

Homolonotus  harrisoni,  McCoy. 

Cyphaspis  spryi,  Greg. 

Hapalocrinus  victoriae,  Bath. 

Retiolites  australis,  McCoy. 

Spirifera  plicatella  (L.),  var.  macropleura  (Conr.). 

Cardium  gippslandicum,  McCoy. 

Orthoceras  (Cycloc.)  ibex,  Sow. 

Orthoceras  bullatum,  Sow. 
Yeringian — 

Phacops  (Portlockia)  fecundus,  Barr. 

Lichas  australis,  McCoy. 

Homolonotus  sp.  n. 

Leptaena  (Leptagonia)  rhomboidalis  (Wilck).  ? 

Spirifera  sulcata.  His. 

Spirifera  reticularis,  L. 

Pentamerus  australis,  McCoy. 

Orthoceras  lineare,  Mst. 

Trochus  (Scalaetrochus)  lindstromi,  Eth. 

Pleurotomaria  (Phanerotrema)  australis,  Eth. 
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Bellerophon  cresswelli,  Eth. 
Tremanotus  pritchardi,  Cresswell. 
Favosites  grandipora,  McCoy. 

IX. — Summary   of   Conclusions. 

1.  The  heathcotian  series  of  Victoria  consists  mainly  of 
phyllites  and  schists,  with  diabases,  porphyrites,  and  amphibolites. 
Some  of  the  igneous  rocks  are  intrusive,  others  are  eruptive,  and 
some  are  volcanic  agglomerates. 

2.  The  heathcotian  series  is  of  pre-ordovician  age.  The 
evidence  at  present  is  insufficient  to  show  whether  it  be  Cambrian 
or  pre-cambrian.  It  is  probably,  however,  more  recent  than  the 
metamorphic  rocks  of  north-eastern  Victoria  and  of  Dundas. 

3.  The  Dinesus  ida  beds  may  be  regarded  as  of  lower 
ordovician  age,  and  they  contain  a  new  genus  of  trilobite, 
Notasaphus. 

4.  Dinesus,  so  far  as  the  available  evidence  goes,  may  be 
included  in  the  Asaphidae. 

5.  The  heathcotian  series  is  best  exposed  on  the  Colbinabbin 
and  Mount  William  Ranges.  The  latter  extends  from  Mount 
William  to  the  south  of  Lancefield  Gap,  and  has  an  outlier  in 
Deep  Creek,  south-east  of  Lancefield.  Representatives  of  this 
series  also  occur  at  Dookie  ;  under  the  silurian  rocks  of  Rush- 
worth  ;  some  miles  "^est  and  north-west  of  Geelong,  in  the 
valleys  of  the  Barwon  and  the  Moorabool ;  at  Mount  Staveley  in 
Western  Victoria.  Probably  also  at  Waratah  Bay,  Cape  Liptrap. 
Possibly  also  on  the  Howqua  River. 

5.  The  heathcotian  rocks  formed,  in  lower  ordovician  times, 
an  extensive  land  area  across  Central  Victoria.  By  the  upper 
ordovician  times,  the  sea  had  spread  eastward  across  what  is  now 
the  Melbourne  basin  and  the  Upper  Yarra. 

6.  The  silurian  system  in  Victoria  may  be  divided  into  two 
divisions,  a  lower  or  Melbournian  and  an  upper  or  Yeringian. 
The  silurian  system  occurs  partly  in  a  series  of  gentle  folds 
and  partly  in  belts  along  a  series  of  meridional  fracture 
lines,  along  which  the  beds  are  intensely  contorted.  Going 
eastward  from  the  western  edge  of  the  series  the  main  folds 
in  the  silurian  are  (1)   the  contorted  zone  of  the  Melbournian 
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beds ;  (2)  the  Warrandyte  anticlinal ;  (3)  the  Lillydale  syiiclinal ; 
(4)  the  anticlinal  of  the  Upper  Yarra,  in  the  centre  of  which,  near 
Matlock,  upper  ordovician  rocks  are  exposed  ;  (5)  the  geosyn- 
clinal  of  Walhalla. 

7.    The  heathcotian  rocks  are  the  fragments  of  the  old  frame- 
work upon  which  Victoria  has  been  built. 


EXPLANATION    OF    PLATES    XXIIL-XXVI. 

Plate   XXIIL 

Sketch  map  of  the  distribution  of  land  and  sea  in  Victoria  in  ordo- 
vician times.  The  areas  in  black  are  the  present 
outcrops  of  the  Heathcotian  series.  In  upper  ordor 
vician  times  there  was  a  transgression  of  th«  sea 
round  the  northern  end  of  the  Golbinabbin  Range  and 
into  the  Upper  Yarra. 

Plate   XXIV. 

Eig.  1. — Map  of  part  of  Heathcote,  showing  diabase  series  in 
part  between  the  metamorphic  rocks  of  the  ordo- 
vician, and  also  the  overlap  of  the  ordovician  across 
the  metamorphic  series.  From  the  Geological  Survey 
Map  of  Mr.  O.  A.  L.  Whitelaw,  as  reduced  in 
Howutt's  Memoir. 

Fig.  2. — Map  of  the  relations  of  the  ordovician  and  meta- 
morphic rocks,  near  South  Heathcote.  After  O.  A. 
L.  Whitelaw. 

Fig.  3. — Copy  of  Mr.  Lidgey's  map  of  part  of  Crosbie,  represent- 
ing the  overlap  of  the  ordovician  rocks  across  the 
metamorphics. 

Fig.  4. — Copy  of  Mr.  Lidgey's  map  of  part  of  the  parish  of 
Knowsley. 

Plate  XXV. 

Fig.  5. — Diagrammatic  section  showing  the  relations  of  the 
ordovician,  heathcotian,  and  silurian  rocks,  near 
Lancefield. 
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Fig.     6. — Diagrammatic  section  across  the  silurian  rocks  from 

Melbourne  to  Mount  Wellington. 
Fig.     7. — Diagrammatic  section  from  Bendigo  to  Benambra. 

Plate  XXVI. 

Fig.     8. — Cranidium  and  two  thoracic  segments  of  Dinesus  ida. 
Figs.    9  and  10. — Two  cranidia  of  other  specimeiis  of  Dinesus 

ida. 
Fig.  11. — Cranidium    of   Notasaphus   fergusoni,    showing   fixed 

cheeks.     Natural  size. 
Figs.    12  a  and   d. — Cranidium   and   pygidium   of   Notasaphus 

fergusoni.     Natural  size.    The  two  probably  belonged 

to  the  same  individual. 
Fig.   13.-^Pygidium  of  another  specimen  of  Notasaphus  fergusoni. 
(The  specimens  on  PI.  XXVI.  are  in  the  collection  of  the  Mines 
Department,  Victoria). 


Art.  XIX. — Catalogue  of  the  Marine  Shells  of  Victoria^ 

Part  VI. 

By  G.  B.  PRITOHARD  and  J.  H.  GATLIFF. 

[Read  9th  October,  1902.1 

The  present  paper  refers  to  one  hundred  and  twelve  species, 
contained  in  the  following  families  : — Stomatiidae,  Haliotidae, 
Pleurotomariidae,  Fissurellidae,  Patellidae,  Lepidopleuridae, 
Ischnochitonidae,  Mopaliidae,  Acanthochitidae,  Cryptoplacidae, 
Chitonidae,  Tomatinidae,  Scaphandridae,  Bullidae,  Akeridae, 
Ringiculidae,  Philinidae,  Aplysiidae,  Pleurobranchidae,  Umbrel- 
lidae,  Siphonariidae,  Gadiniidae,  and  Dentaliidae. 

The  previous  papers,  Parts  I.  to  V.,  dealt  with  419  species,  so 
that  with  the  present  additions  the  total  number  of  species  now 
dealt  with  amounts  to  531. 

We  have  omitted  from  present  consideration  our  representa- 
tives of  the  families  Truncatellidae,  Auriculidae,  and  Am  phi- 
bolidae,  as  they  are  not  strictly  marine  forms. 

The  present  part  concludes  the  Gastropoda  and  Scaphopoda, 
with  the  exception  of  some  species  which  have  been  obtained 
and  identified  subsequent  to  the  publication  of  the  various  parts 
to  which  they  belonged ;  these  will  be  included  in  an  appendix 
at  the  end  of  the  treatment  of  the  Lamellibranchiata. 

Subsequent  to  the  reading  of  our  last  paper,  Professor  Tate 
and  Mr.  May  published  a  Revised  Census  of  the  Marine  Mollusca 
of  Tasmania,  in  which  they  deal  with  679  species,  including  the 
Palliobranchiata  and  brackish  water  forms.  We  do  not  agree 
with  all  their  conclusions,  and  will  take  an  opportunity  later  on 
of  discussing  the  points  on  which  we  differ. 

Family  Stomatiidae. 
Genus  Stomatetta,  Lamarck,   1809. 

Stomatella  imbricata,  Lamarck. 

1822.     Stomatella  imbricata,  Lamarck.     Anim.  S.  Vert., 
vol.  vi.,  (2),  p.  209. 
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1822.     Stomatia   imbricata,   Sowerby.     Genera,   vol.    ii.^ 

pi.  143,  f.  1. 
1839.     Stomatella  imbricata,  Lamarck.     Anim.  S.  Vert^ 

(3rd  ed.  Deshayes  and  Edwards),  vol.  iii.,  p. 

509,  No.  1. 
1843.     Stomatella  imbricata,  Lamarck,  /t/.,  (ed.  Deshayes),. 

vol.  ix.,  p.  16,  sp.  1. 
Stomatella  imbricata,  DeshayeB.     Encycl.  M^th., 

vol.  iii.,  p.  984,  No.  1.,  pi.  450,  f.  2a,  b. 
1850.     Stomatella  imbricata,  A.  Adams.     P.Z.S.  Lond.,. 

p.  30. 
1854.     Stomatella  imbricata,  Adams  and  Sowerby.    Thes. 

Conch.,  vol.  ii.,  pt.   15,  p.  833,  sp.  1,  pi.  174,, 

f.  1. 
1867.     Stomatella   imbricata,  Angas.     P.Z.S.   Lond.,  p* 

218,  No.  201. 

1874.  Stomatella  imbricata.  Reeve.     Conch.  Icon.,  voL 

xix.,  pi.  2,  f.  10. 

1875.  Stomatella   imbricata,    Woodward.     Man.    Moll.,. 

p.  267,  pi.  10,  f.  19. 

1886.  Stomatella   imbricata,  Watson.     Chall.  Zool.,  vol. 

XV.,  p.  Ill,  No.  1. 

1887.  Stomatella  imbricata,  Fischer.     Man.  de  Conch.,. 

p.  838,  pi.  10,  f.  19. 
1890.     Stomatella  imbricata,  Tryon.     Man.  Conch.,  vol. 
xii.,  p.  9,  pi.  52,  f.  62,  and  pi.  51,  f.  4,  5. 
Hab. — Port  Phillip  ;    common   along  the  rocky  parts  of  the 
western  shores  of  Western  Port;  Kilcunda  to  Cape  Patterson 
(W.  H.  Ferguson). 

Genus  Gena,  Gray,   1840. 

Gena  nigra,  Quoy  and  Gaimard. 

1834.     Stomatella  nigra,  Quoy  and  Gaimard.     Astrolabe 

ZooL,  vol.  iii.,  p.  307,  pi.  66  h'Sy  f.  10-12. 
1839.     Stomatella  nigra,  Lamarck.     Anim.  S.  Vert.  (3rd 

ed.  Deshayes  and  Edwards),  vol.  iii.,  p.  509,. 

No.  6. 
1843.     Stomatella  nigra,  Lamarck.     Id.  (ed.  Deshayes)^ 

vol.  ix.,  p.  18.  sp.  6. 
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1850.      Stotnatia    (Gena)    strigosa,    A.    Adams.      F.Z.S. 

Lond.,  p.  37. 
1854.     Gena  nigra,  Adams  and  Sowerby.     Thes.  Conch., 

vol.  ii.,  pt.  15,  p.  829,  sp.  4,  pi.  173,  £.  14-16. 
1854.     Gena  strigosa,  Adams  and  Sowerby.     Z/.,  p.  830, 

pi.  173,  f.  11,  12. 
1867.     Gena  strigosa,  Angas.     P.Z.S.  Lond.,  p.  218. 
1874.     Gena  nigra.  Reeve.     Conch.  Icon.,  vol.  xix.,  pi.  2, 

f.  11. 
1874.     Gena  strigosa,  Reeve.     Id.,  pi.  2,  f.  12. 
1886.     Stomatella  (Gena)  nigra,  Watson.      Chall.  Zool., 

vol.  XV.,  p.  112,  No.  3. 
Hab. — Western  Port. 


Family  Haliotidae. 

Genus  Haliotis,  Linnaeus,   1735. 

Haliotis  albicans,  Quoy  and  Gaimard. 

1834.     Haliotis  albicans,  Quoy  and  Gaimard.     Astrolabe 

Zool.,  vol.  iii.,  p.  311,  pi.  68,  f.  1,  2. 
1839.     Haliotis  albicans,  Lamarck.     Anim.  S.  Vert.  (3rd 

ed.  Deshayes  and  Edwards),  vol.  iii.,  p.  514, 

No.  16. 
1846.     Haliotis  albicans,  Reeve.     Conch.  Icon.,  vol.  iii., 

pi.  10,  £.  30. 

1882.  Haliotis  albicans,  Sowerby.    Thes.  Conch.,  vol.  v., 

pt.  37,  p.  30,  pi.  430,  f.  20. 

1883.  Haliotis  albicans,  Weinkauff.      Conch.  Cab.  (ed. 

Kiister),  p.  71,  pi.  21,  f.  6,  and  pi.  28,  £.  2. 
1890.     Haliotis  albicans,  Pilsbry.     Tryon,  Man.  Conch., 
vol.  xii.,  p.  78,  pi.  5,  f.  27. 
Hab. — Sorrento,  Port  Phillip;  Port  Phillip  Heads  to  West 
Head  ;  common  in  Western  Port,  and  along  the  shores  of  Phillip 
Island;  Warrnambool;  Portland. 

Haliotis  naevosa,  Marty n. 

1784.     Haliotis  naevosa,  Martyn.     Univ.  Conch.,  vol.  ii., 
f.  63. 
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1839.     Haliotis  naevosa,  Lamarck.     Anim.  S.  Yert.  (3rd 

ed.  Deshayes  and  Edwards),  vol.  iii.,  p.  515,. 

No.  20. 
1843.     Haliotis  naevosa,  Lamarck.     Id,  (ed.  Deshayes), 

vol.  ix.,  p.  34.  No.  20. 
1846.     Haliotis  naevosa,  Keeve.     Conch.  Icon.,  vol.  iii.,. 

pi.  8,  f.  27a,,  and  pi.  9,  f.  27^,  and  c, 
1865.     Haliotis  naevosa,  Angas.     F.Z.S.   Lond.,  p.  183,. 

No.  178. 
1867.     Haliotis  naevosa,  Angas.     Id,,  p.  218,  No.  203. 

1882.  Haliotis  naevosa,  Sowerby.     Thes.  Conch.,  vol.  v.^ 

pts.  37,  38,  p.  31,  No.  59,  pi.  433  (Genus  6), 
f.  39,  and  pi.  437  (Genus  10),  f.  73. 

1883,  Haliotis  naevosa,   Weinkauff.     Conch.   Cab.   (ed^ 

Ktister),  p.  34,  pi.  14,  f.  1-3. 
1886.     Haliotis  naevosa,  Watson.     Chall.  ZooL,  vol.  xv.,. 

p.  49,  No.  1. 
1890.     Haliotis  naevosa,  Pilsbry.     Try  on,  Man.  Conch., 
vol.  xii.,  p.  116,  pi.  11,  f.  56,  60. 
Hab. — Coast  generally. 

Obs. — This  is  our  commonest  species,  and  it  shows  considerable 
variation,  but  it  is  always  easily  identified.  Pilsbry  indicates 
figure  26,  plate  5,  as  this  species  in  addition  to  the  figures  on 
plate  11,  but  we  do  not  think  that  this  represents  our  species. 

Haliotis  emmae.  Reeve. 

Haliotis  emmae.  Gray.     MSS.,  Brit.  Mus.  Cat. 
1846.     Haliotis  emmae.  Reeve.      Conch.   Icon.,  vol.  iii.,. 

pi.  10,  f.  29. 
1860.     Haliotis  emmae,  Reeve.     Elements  of  Conch.,  voL 

ii.,  pp.  12,  13,  pi.  23,  f.  131. 

1882.  Haliotis  emmae,  Sowerby.     Thes.   Conch.,  vol.  v.,. 

p.  32,  pi.  429  (Genus  2),  f.  16. 

1883.  Haliotis   emmae,   Weinkauff.      Conch.    Cab.   (ed. 

Kiister),  p.  56,  pi.  22,  f.  1,  2. 
1890.     Haliotis  emmae,  Pilsbry.     Tryon,   Man.  Conch., 
vol.  xii.,  p.  122,  pi.  14,  f.  75. 
Hab. — Port  Phillip  and  Western  Port,  but  much  rarer  than 
the  preceding  species. 
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Obs. — We  do  not  accept  figures  27-29  on  plate  49  in  the 
Manual  of  Conchology  as  representing  this  species.  Having  been 
^sked  whether  this  species  was  not  H.  carinata,  Swainson,  we 
•c&n  distinctly  state  that  it  is  not ;  the  latter  name  being  only 
a  synonym  of  H.  parva,  Lin.,  a  Cape  of  Good  Hope  species. 

Haliotis  excavata,  Lamarck. 

1822.     Haliotis   excavata,    Lamarck.      Anim.    S.    Vert., 

vol.  vi.,  p.  215. 
Haliotis  excavata,  Deshayes.     Encycl.  Meth.  Vers, 

vol.  ii.,  p.  179,  No.  4. 
1839.     Haliotis  excavata,  Lamarck.    Anim.  S.  Vert,  (3rd 

ed.  Deshayes  and  Edwards),  vol.  iii.,  p.  612, 

No.  4. 
1846.     Haliotis  excavata.  Reeve.     Conch.  Icon.,  vol.  iii., 

pi.  8,  f.  25. 

1882.  Haliotis  excavata,  Sowerby.    Thes.  Conch.,  vol.  v., 

pi.  3,  f.  21,  26. 

1883.  Haliotis  excavata,  Weinkauflf.    Conch.  Cab.,  p.  39, 

pi.  16,  f,  1,  2. 
1890.     Haliotis  excavata,  Pilsbry.     Tryon,  Man.  Conch., 
vol.  xii.,  p.  119,  pi.  9,  f.  51,  and  pi.  49,  f.  23. 
Hab. — Portsea,  Port  Phillip. 

Haliotis  granti,  Pritchard  and  Gatliff. 

1902.     Haliotis  granti,   Pritchard    and   Gatlifi;      P.R.S. 
Vic,  vol.  xiv.,  n.s.,  pt.  2,  p.  183,  pi.  10,    3 
figures. 
Hab. — Shoreham,  Western  Port. 

Obs. — This  species  has  been  collected  by  Mr.  E.  Ashby,  at 
Cape  Northumberland,  in  South  Australia.  It  is  closely  allied 
to  H.  naevosa,  Martyn,  but  may  be  distinguished  from  it  by 
being  proportionately  broader,  by  its  more  elevated  and  terraced 
spire  whorls  and  their  more  circular  enrolment,  and  by  the 
coarse  development  and  strong  tubiform  projection  of  the 
perforations. 
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Family  Pleurotomariidje. 
Genus    Sci88Urella,  d'Orbigny,  1823. 

SCISSURELLA    OBLIQUA,    WatSOn. 

1886,      Scissurella   obliqua,   Watson.      Chall,   ZooL,  vol. 

XV.,  p.  116,  pi.  8,  f.  5. 
1890.     Scissurella  obliqua,  Pilsbry.     Tryon,  Man.  Conch., 
vol.  xii.,  p.  58. 
Hab. — Ocean  Beach,  Flinders ;  Ocean  Beach,  Point  Nepean ; 
San  Remo. 

Obs. — Pilsbry  in  Tryon  refers  to  plate  58,  figures  20  and  21,  for 
this  species,  but  it  is  not  there,  that  plate  being  wholly  occupied 
by  Fissurellidse.  It  seems  probable  that  plate  65,  figures  20  and 
21,  are  copied  from  the  Challenger  Report,  but  unfortunately 
there  is  no  explanation  of  this  plate  in  Tryon's  volume  xii.,  as 
the  references  cease  with  plate  64. 

Genus   Schismope,  Jeffreys,  1856. 

SCHISMOPE    ATKINSONI,    T.    Woods. 

1877.  Scissurella  atkinsoni,  T.  Woods.     P.R.S.  Tas.,  pp. 

149,  150. 

1878.  Schismope  atkinsoni,  T.  Woods.     Id.,  p.  43. 
1886.     Schismope  carinata,   Watson.      Chall.  ZooL,  vol. 

XV.,  p.  119,  pi.  8,  f  6. 
1890.     Schismope  atkinsoni,  Pilsbry.    Tryon,  Man.  Conch., 

vol.  xii.,  p.  66. 
1890.     Schismope  carinata,   Pilsbry.      Tryon,  /</.,  p.  65., 
pi.  65,  f.  17-19. 
Hab. — Flinders,  and  dredged  off  Rhyll,  Western  Port ;   Cape 
Schanck ;   Puebla  Coast. 

Schismope  bbddomei,  Petterd. 

1884.     Schismope  beddomei,  Petterd.      Jour,  of  Conch., 

vol.  iv.,  p.  139,  No.  16. 
1890.     Schismope  beddomei,  Pilsbry.  Tryon,  Man.  Conch., 
vol.  xii.,  p.  67. 
Hab. — Flinders,  Western  Port. 
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ScHisMOPE  PULCHRA,  Petterd. 

1884.     Schismope  pulchra,  Petterd.    Jour,  of  Conch.,  vol. 

iv.,  p.  139,  No.  17. 
1890.     Schismope  pulchra,  Pilsbrj.    Tryon,  Man.  Conch.^ 
vol.  xii.,  p.  68. 
Hab.— Off  Rhyll,  Western  Port. 

Family  Fissurellidae. 
Genus  Fi88urella,  Brugui^re,  1789. 

FissURBLLA  OMICRON,  Crosse  and  Fischer. 

1864.  Fissurella  omicron,  Crosse  and  Fischer.     Jour.  d. 

Conch.,  p.  348. 

1865.  Fissurella  omicron,  Crosse  and  Fischer.    72/.,  p.  41,. 

pi.  3,  f.  4-6. 
1890.     Fissurella  omicron,  Pilsbry.     Tryon,  Man.  Conch.^ 
vol.  xii.,  p.  174,  pi.  22,  f.  45-47. 
Hab. — Portsea,  Port  Phillip;  Cowes,  Phillip  Island,  Western 
Port. 

Genus  Megatebennus,  Pilsbry,  1890. 

Mkgatebennus  concatenata,  Crosse  and  Fischer. 

1864.  Fissurella  concatenata,  Crosse  and  Fischer.     Jour. 

d.  Conch.,  p.  348,  pi.  3,  f.  4-6. 

1865.  Fissurella  concatenata,  Crosse  and  Fischer.     Z/.^ 

p.  41,  pi.  3,  f.  1-3. 
1882.     Fissurellidaea   concatenata,    Tate.      T.R.S.    S.A.^ 

vol.  v.,  p.  46. 
1890.     Megatebennus  concatenata,  Pilsbry.    Tryon,  Man. 

Conch.,  vol.  xii.,  p.  187,  pi.  22,  f.  40-42. 
1893.     Fissurellidaea  concatenata,  Adcock.      Hand  last 
Aq.  Moll.  S.A.,  p.  9,  No.  382. 
Hab. — Port    Phillip,    relatively   uncommon;    Western    Port, 
fairly  common  under  rocks  at  low  tide ;  Anderson's  Inlet  and 
Kilcunda  (W.  H.  Ferguson). 

Megatebennus  trapezina,  Sowerby. 

1834.     Fissurella  trapezina,  Sowerby.     P.Z.S.  Lond.,  p. 
126. 
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Fissure! la  scutella,  Gray.     B.M.  Cat.,  Fissurella^ 

No.  43.  ; 
.1841,     Fissurella  scotelluni,  So>verby.     Cpnch.  111.,  p.  5, 

No.  42,  pi;  73,  f.  34. 
1849.     Fissurella  scutella.  Reeve.     Conch.  Icon.,  vol.  vi., 

pi.  6,  f.  33. 
1866.     Fissurellidaea   scutella,   Sowerby.     Thes.    Conch., 

vol.  iii.,  p.  203,  pi.  244  (Genus,  pi.  9),  f.  207. 
1878.     Fissurella  scutella,  T.  Woods.     P.R.S.  Tas.,  p.  44. 
1890.    .  Megfttebennus   trapezina,  Pilsbry.     Tryon,   Man. 

Conch.,  vol.  xii.,  p.  188,  pi.  62,  f.  10-12. 
1893.     Fissurellidaea  scutella,  Adcock.     Hand  List  Aq. 

Moll.  S.A.,  p.  9,  No.  381. 
1901.     Fissurella  (Megatebennus)  scutella,  Tate  and  May. 

P.L.S.  N.S. W.,  vpl.  xxvi.,  pt.  3,  p.  408. 
Hab. — Common   Western   Port;    Sorrento   to   Portsea,    Port 
PhilliJ) ;  Kilcunda  and  Anderson's  Inlet  (W.  H,  Ferguson). 

Genus  Lucaprrtell^,  Pilsbry,  1890. 

LucAPiNKLLA  NiGRiTA,  Sowerby. 

1834.     Fissurella  ^grita,  Sowerby,     P.Z.&.  Iiond.,  p.  127. 
1841.     Fissurella   nigrita,   Sowerby.      Conch.    111.,  p.   6,. 

No.  51,  f.  47. 
1849.     Fissurella  nigrita,  Reeve.     Conch.  Icon.,  vol.  vi.,. 

pi.  6,  f.  41. 
1866.     Fissurellidea  nigrita,  Sowerby.     Thes,  Conch.,  voL 

iii.,  p.  203,  No.  7,  pi.  243  (Genus,  pi.  8),  f.  196. 
1878.     Fissurella  nigrita,  T.  Woods.    P.R.S.  Tas.,  p.  44. 
1890.     Megatebennus    nigrita,    Pilsbry.      Tryon,     Man. 

Conch.,  vol.  xii.,  p.  1^7,  pi.  44,  f.  97,  98. 
1893.     Fissurella  nigrita,  Adcock.     Hand  List  Aq.  Moll. 

S.A.,  p.  9,  No.  380. 
1895.     Lucapinella  nigrita,   Hedley.      P.R.S.  Vic,  vol. 

vii.,  n.s.,  pp.  197,  198,  pi.   11,  f.   1,  2,  from 

living  specimen. 
1897.     Fissurella  nigrita,  Tate.     T.R.S.   S.A.,  vol.  xxi., 

p.  43. 
Hab. — Anderson's   Inlet   and   Kilcunda   (W.    H.    Ferguson), 
Shoreham,  West  Head,  Flinders,  Western  Port. 
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LucAPiNELLA  PRiTCHARDi,  Hedley. 

1895.  Lucapinella  pritchardi,  Hedlej^  P.R.S.  Vic,  vol. 
vii.,  n.s.,  pp.  198,  199,  pi.  11,  f.  3-7,  shell, 
animal  and  radula. 

Hab. — Port  Phillip ;  Western  Port,  alive  under  rocks  at 
extreme  low  tide;  Kilcunda  and  Anderson^s  Inlet  (W.  H. 
Ferguson). 

Obs. — Professor  Tate  states,  in  a  paper  entitled  '^  Critical 
Kemarks  on  some  Australian  MoUusca,''  in  the  Transactions  of 
the  Royal  Society  of  South  Australia,  1897,  Vol.  XXL,  p.  43, 
that  he  regards  this  species  as  synonymic  with  F.  nigrita,  an 
opinion  with  which  we  cannot  agree,  for  Hedley's  shell  is 
•consistently  more  elongate,  apart  from  other  distinctive  features. 
In  the  recent  '^  Revised  Census  of  the  Marine  Mollusca  of 
Tasmania,"  by  Tate  and  May,  1901,  the  above  is,  however,  not 
included  as  a  synonym  of  F.  nigrita. 

Mr.  Hedley,  in  the  course  of  correspondence,  has  stated  that 
he  thinks  this  species  may  be  F.  oblonga,  Menke,  MolL  Nov. 
Holl.,  p.  33,  No.  181 ;  but,  on  the  other  hand,  in  Prof essor  Tate's 
paper  in  the  Linnaean  Society  of  New  South  Wales,  Vol.  VI., 
p.  401,  on  Menke's  Australian  Shells,  that  author  republishes 
Menke's  original  description  and  appends  a  note  that  F.  oblonga 
is  probably  F.  scutella,  Gray. 

Genus  Macrochisma,  Swainson,  1840. 

Macrochisma  tasmaniae,  Sowerby. 

1841.     Fissurella   macroschisma,    Sowerby.     Conch.    111., 

p.  5,  No.  45,  pi.  73,  f.  39,  39*. 
1850.     Fissurella  macrochisma,  Sowerby.     P.Z.S.  Lond., 

p.  202. 
1866.     Macrochisma  tasmaniae,  Sowerby.     Thes.  Conch,, 

vol.  iii.,  p.  206,  pi.  244  (Genus,  pi.  9),  f.  223. 

1876.  Macroschisma  tasmanica,  T.  Woods.     P.R.S.  Tas., 

p.  157. 

1877.  Macroschisma  weldii,  T.  Woods.     P.R.S.  Tas.,  p. 

156. 
1890.     Macroschisma  tasmaniae,   Pilsbry.     Tryon,  Man. 
Conch.,  vol.  xii.,  p.  191,  pi.  59,  f.  52,  53,  54. 
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1890.     Macroschisma  weldii,  Pilsbry.     Tryon,  /</.,  pi.  59, 
L  33,  34,  35. 
Hab. — Portsea,    Port   Phillip;    Flinders   to   Balnarring,    San 
Remo,    Western   Port;    Geelong   (Nat.    Mus.) ;    Kilcunda   and 
Anderson's  Inlet  (W.  H.  Ferguson). 

Macrochisma  produgta,  a.  Adams. 

1850.     Macrochisma  producta,  A.  Adams.     P.Z.S.  Lond., 
p.  202. 

1865.  Macrochisma  producta,  Angas.     P.Z.S.  Lond.,  p. 

185. 

1866.  Macrochisma  producta,   Sowerby.     Thes.  Conch., 

vol.  iii.,  p.  205,  No.  5,  pi.  244  (Genus,  pi.  9), 
f.  224. 
1890.     Macroschisma   producta,    Pilsbry.      Tryon,    Man. 
Conch.,  vol.  xii.,  p.  194,  pi.  59,  f.  62. 
Hab. — Front  beach  Sorrento,  Port  Phillip ;  Flinders,  Western 
Port. 

Genus  Fissuridea,  Swainson,  1840. 

FissuRiDEA  LiNEATA,  Sowerby. 

1841.     Fissurella  lineata,  Sowerby.     Conch.  III.,  p.  7,  pi. 

78,  f.  68. 

1850.     Fissurella  incii.  Reeve.     Conch.  Icon.,  vol.  vL,  pi. 

10,  f.  69a,  b. 

1866.     Fissurella   lineata,  Sowerby.     Thes.   Conch.,  vol. 

iii.,  p.  195,  No.  80,  pi.  241,  f.  134,  135. 

1890.     Glyphis   lineata,    Pilsbry.     Tryon,   Man.   Conch., 

vol.  xii.,  p.  219,  pi.  63,  f.  29,  30,  and  pi.  38, 

f.  63,  64. 

1900.     Fissuridea  lineata,  Hedley.      P.L.S.  N.S.W.,  vol. 

XXV.,  pt.  1,  p.  95,  pi.  3,  f.  11. 

Hab. — Sandringham,  Moruington,  and  Sorrento,  Port  Phillip ; 

Kilcunda,  Cape  Patterson  (W.  H.  Ferguson). 

Obs. — This  species  used  to  be  set  out  in  the  National  Museum, 

Melbourne,  as  Fissurella  McCoyi,  T.  Woods,  type  from  Brighton, 

but,  as  is  the  case  with  some  others  of  his  species,  we  have  been 

unable  to  find  any  published  figure  or  description. 

7a 
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Genus  Puncturella,  Lowe,  1827. 

FuNCTURELLA  HARRissoNi,  Beddome. 

1883.     Cemori  harrissoni,  Beddome.     P.R.S.  Tas.,  p.  168^ 

No.  11. 
1890.     Puncturella    harrissoni.    Pilsbry.      Tryon,    Man.. 

Conch.,  vol.  xii.,  p.  294. 
1894.     Puncturella  henniana,    Brazier.     P.L.S.  N.S.W.,. 

vol.  ix.,  2nd  series,  p.  177,  pi.  14,  f.  14. 
1894.     Puncturella    harrisoni,    Brazier.       Id,    p.    699;. 
No.  11. 
Hab. — Flinders,  and  dredged  off  Rhyll,  Western  Port. 
Obs. — Braver  himself  admits  after  examining  Mr.  Beddome's* 
types  that  his  species  is  identical. 

Genus  Emarginula,  Lamarck,  1801. 

Emarginula  CANDIDA,  A.  Adams. 

1851.     Emarginula  Candida,  A.  Adams.      P.Z.S.  Lond.,. 

p.  85,  No.  30. 
1863.     Emarginula  Candida,  So werby.     Thes.  Conch.,  voL 
iii.,  p.  213,  pi.  11,  f.  45,  46. 

1873.  Emarginula  Candida,   Reeve.     Conch.   Icon.,   voL 

xix.,  pi.  7,  f.  45. 
1890.     Emarginula  Candida,  Pilsbry.     Tryon,  Man.  Conch.,, 
vol.  xii.,  p.  258,  pi.  28,  f.  36. 
Hab. — Fairly   common   in   Port   Phillip  and   Western  Port ;. 
Anderson's  Inlet  and  Kilcunda  (W.  H.  Ferguson);  Cape  Otway;. 
Warrnambool ;  Portland. 

Obs. — Emarginula  tenuicostata,  Sowerby,  in  Thesaurus  Conchy- 
liorum,  p.  215,  figures  17  and  18,  habitat  unknown,  appears  to* 
us  as  likely  to  represent  a  form  of  the  above  species. 

Emarginula  dilecta,  A.  Adams. 

1851.     Emarginula  dilecta,  A.   Adams.       P.Z.S.  Lond.,. 

p.  85,  No.  28. 
1863.     Emarginula    dilecta.    Sowerby.       Thes.    Conch.,, 

vol.  iii.,  p.  211,  pi.  11,  f.  5. 

1874.  Emarginula  dilecta.   Reeve.      Conch.   Icon.,  voL 

xix.,  pi.  4,  f.  23. 
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1890.     Emarginula  dilecta,  Pilsbry.    Tryon,  Man.  Conch., 
vol.  xii.,  p.  265,  pi.  28,  f.  17. 
Hab. — Port  Phillip;  Western  Port;  Puebla  Coast;  Anderson's 
Inlet  (W.  H.  Ferguson). 


Genus  Subemarginula,  Blainville,  1825. 

SUBEMAKGINULA  EMARGINATA,  Blainville. 

1825.     Emarginula   emarginata,    Blainville.       Malac,    p. 

501,  pi.  48  bis.,  f.  3. 
1834.     Emarginula      australis,     Quoy      and      Gaimard. 
Astrolabe  Zool.,   vol.  iii.,  p.   328,  pi.   68,  f. 
11-12. 
1839.     Emarginula    emarginata,    Lamarck.       Anim.    S. 
Vert.  (3rd  ed.  Deshayes  and  Edwards),  vol. 
iii.,  p.  215. 
1863.     Emarginula  australis,    Sowerby.      Thes.    Conch., 
vol.  iii,  p.  217,  pi.  247,  f.  67,  and  pi.  248, 
f.  94. 
1873.     Emarginula   australis.  Reeve.     Conch.  Icon.  vol. 

xix.,  pi.  3,  f.  19. 
1890.     Subemarginula  emarginata,  Pilsbry.     Tryon,  Man. 

Conch.,  vol.  xii.,  p.  276,  pi.  64,  f.  23-26. 
1890.     Subemarginula  australis,    Pilsbry.      Z/.,   p.   278, 
pi.  29,  f.  1-3. 
Hab. — Western  Port;  Kilcunda  and  Anderson's  Inlet  (W.  H. 
Ferguson);  Portland. 

Obs. — We  think  it  likely  that  E.  tasmaniae,  Sowerby,  and  E. 
•cumingii,  Sowerby,  should  be  included  as  synonyms  of  the  above 
species  on  account  of  the  great  amount  of  variation  it  usually 
exhibits.  It  may  be  noted  that  figure  3  in  Tryon  is  duplicated 
•on  plate  64;  in  the  explanation  of  the  plate  the  figure  of  this 
ishell  is  referred  to  as  23,  and  again  in  the  text  as  figure  3. 

Subemarginula  rugosa,  Quoy  and  Gaimard. 

1834.  Emarginula  rugosa,  Quoy  and  Gaimard.  Astro- 
labe Zool.,  vol.  iii.,  p.  331,  pi.  68,  f.  17-18. 

1836.  Emarginula  rugosa,  Lamarck.  Anim.  S.  Vert, 
(ed.  Desh.),  vol.  vii.,  p.  585,  No.  7. 
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1837.     Hemitonia  rugosa,  Angas.      F.Z.S.  Lond.,  p.  219. 
1839.     Emarginula   rugosa,   Lamarck.      Anim.   S.   Yert. 

(3rd  ed.  Desbayes  and  Edwards),  vol.  iii.,  p. 

215,  No.  7. 
1842.     Emarginula  conoidea,   Reeve.      Conch.  Syst.,  vol. 

ii.,  p.  23,  pi.  140,  f.  7. 
1851.     Clypidina  Candida,  A.  Adams.     P.Z.S.  Lond.,  No* 

11,  p.  88. 
1863.     Emarginula  rugosa,  Sowerby.      Thes.  Conch.,  vol. 

iii.,  p.  58,  pi.  248,  f.  92,  93  and  95-97,  100- 

102. 

1874.  Emarginula   rugosa.    Reeve.      Conch.  Icon.,  vol. 

xix.,  pi.  1,  f.  1. 

1875.  Emarginula     (Hemitoma)      rugosa.     Woodward, 

Man.  Moll,  p.  274,  pi.  11,  f.  7,  8. 

1886.  Emarginula  (Hemitoma)  rugosa,  Watson.      ChalL 

Zool.,  vol.  XV.,  p.  35. 

1887.  Emarginula     (Subemarginula)     rugosa,     Fischer* 

Man.  Conch.,  p.  860,  pi.  11,  f.  7,  8. 
1890.     Subemarginula  (Clypidina)  rugosa,  Pilsbry.    Tryon^ 
Man.  Conch.,  vol.  xii.,  p.  278,  pi.  64,  f.  39-41^ 
and  pi.  29,  f.  10,  11. 
Hab. — Anderson's    Inlet    and    Kilcunda    (W.   H.   Ferguson)  ^ 
Western  Port ;    Port    Phillip ;    Puebla   Coast ;    Airey's   Inlet ;. 
Cape  Otway  ;  Warrnambool ;  Portland. 

Genus  Scutus,  Montfort,   1810. 

ScuTUS  ANATINUS,  Donovan. 

1817.     Parmophorus      elongatus,     de      Blainville     (non 

Lamarck).     Bull.  Soc.  Philom.,  Paris,  p.  25. 
1820.     Patella  anatina,  Donovan.      In  Rees'  Encycl.,  vol. 
v.,  Nat.  Hist,  plates,  Conchology,  pi.  16. 
Parmophorus  elongatus,  de  Blainville.     Diet.  Sc. 
Nat.,  vol.  xxxvii.,  p.  557. 
(1)  1825.     Parmophorus  elongatus,   de    Blainville.       Malac.,. 

pi.  48,  f.  2,  2«. 
1822.     Parmophorus  australis,  Lamarck.    Anim.  S.  Vert.,. 
1st  ed.,  vol.  vi.,  pt.  2.,  p.  5. 
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1834.     Farmophorus     australis,     Quoy     and      Gaimard. 

Astrolabe  Zool.,  vol.  iii.,  p,   321,  pi.  69,  f.  1-4. 
1834.     Parmophorus  convexus,  Quoy  and  Gaimard.      Id.y 

p.  322,  pi.  69,  f.  5-16. 
1836.     Farmophorus  australis,  Lamarck.    Anim.  S.  Yert.^ 

2nd  ed.,  vol.  vii.,  p.  579. 
1839.     Farmophorus  australis,   Lamarck.      Id.   (3rd  ed. 

Deshayes    and    Edwards),    vol.    iii.,   p.    213, 

No.  1. 
1842.     Farmophorus  australis.  Reeve.     Conch.  Syst.,  vol. 

ii.,  pi.  139,  f.  2,  3. 
1851.     Scutus    unguis,  A.  Adams   (non  Linn.).      F.Z.S. 

Lond.,  p.  221. 
1860.     Farmophorus  australis,  Chenu.     Man.  Conch.,  vol. 

i.,  p.  373,  f.  2801. 
1860.     Farmophorus     australis.     Reeve.       Elements    of 

Conch.,  vol.  ii.,  p.  28,  pi.  M.,  f.  2. 
1863.     Scutus  elongatus,   Adams   and    Sowerby.      Tbes. 

Conch.,  vol.  iii.,  pt.  22,  pi.  248,  f.  1,  2. 

1867.  Scutus  elongatus,  Angas.      F.Z.S,  Lond.,  p.  219, 

No.  212. 

1868.  Farmophorus  australis,  Hogg.     Trans.  Micro.  Soc. 

Lond.,  vol.  xvi.,  pi.  12,  f.  57  (the  dentition). 
1870.     Scutus  elongatus,  Reeve.     Conch.  Icon.,  vol.  xvii., 

pi.  1,  f.  la,  1^. 
1875.     Farmophorus  australis,  Woodward.       Man.  Moll., 

p.  274,  pi.  11,  f.  9. 
1879.     Scutus  anatinus,  E.  A.  Smith.     Jour.  Conch.,  vol. 

ii.,  Aug.,  p.  257. 
1883.     Farmophorus  australis,  Try  on.     Struct,  and  Syst. 

Conch.,  vol.  ii.,  p.  329,  pi.  83,  f.  21. 

1886.  Emarginula   (Scutus)   anatinus,   Watson.      Chall. 

Zool.,  vol.  XV.,  pp.  35,  36,  No.  3. 

1887.  Scutum   austral e,   Fischer.      Man.   de  Conch.,  p. 

861,  f.  606,  and  pi.  11,  f.  9. 
1890.     Scutus  anatinus,  Filsbry  in  Try  on.     Man.  Conch., 
vol.  xii.,  p.  288,  pi.  40,  f.  1,  2,  3. 
Hab. — Back  Beach,  Sorrento,  to  Cape  Schanck  and  Flinders. 
Common  under  rocks  at  low  tide  Western  Fort,  in  all  stages  of 
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growth  from  less  than  a  quarter  of  an  inch  in  length  Up  to  4|^ 
inches  in  length.  Kilcunda  and  Anderson's  Inlet  (W.  H. 
Ferguson) ;  Port  Phillip. 


Genus  Tugalia,  Gray,  1844. 

TuGALiA  PARMOPHOiDEA,  Quoy  and  Gaimard. 

1834.     Emarginula   parmophoidea,    Quoy   and   Gaimard. 

Astrolabe  Zool.,  vol.  iii,  p.  325,  pi.  68,  f.  15, 

16. 
1836.     Emarginula  parmophoidea,.  Lamarck.      Anim.  S. 

Vert.  (2nd  ed.  Desh.),  vol.  viL,  p.  583^  sp.  3. 
1839.     Emarginula  parmophoidea,  Lamarck.      Anim.  S. 

Vert.  (3rd  ed.  Deshayes  and  Edwards),  vol. 

iii.,  p.  215,  No.  3. 
1842.     Parmophorus  intermedii^s,  Reeve.     P.Z.S,  Lond., 

p.  50. 

1842.  Parmophorus  intermedius,  .E^eve.      Qonch.  Syst., 

vol.  ii.,  pi.  139,  f.  5,6. 

1843.  Tugalia  elegans,  Gray.       Dieffenbach's  N.Z.,  vol. 

ii.,  p.  240. 
1851.     Tugali  parmophoroidea,  A.  Adams,    P.Z.S.  Lond., 

p.  89,  No.  5. 
1851.     Tugali  intermedia,  A.  Adams.      Id,^  p.  88,  No.  2. 
1863.     Tugalia  parniophoridea,  Sowerby.      Thes.  Conch., 

vol.  iii.,  pt.  22,  p.  221,  sp.  1,  pi.  248,  or  Gen. 

15,  f.  5,  11,  16. 
1863.     Tugalia  ossea,  Adams  and  Sowerby  (non  Gould). 

Thes.  Conch.,  vol.  iii.,  p.  221,  pi.  249,  f.  18. 
1863.     Tugalia  cinerea,  Adams  and  Sowerby  (non  Gould). 

Id.,  p.  221,  pi.  249,  f.  15,  17. 
1865.     Tugalia  parmophoridea,  Angas.     P.Z,S.  Lond.,  p. 

185,  No.  194. 
1870.     Tugalia  parmophoridea.  Reeve.       Conch.  Icon.,  pi. 

1,  f.  i  a,  b. 
1873.     Tugalia  parmaphoroides,     Hutton.       Cat.     N.Z. 

Moll.,  p.  43,  No.  194. 
1873.     Emarginula       (Tugalia)      parmophoroides,      von 

Martens.     Crit.  List  N.Z.  Moll.,  p.  35. 
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1877.  Tugalia  tasmanica,  T.  Woods.       P.R.S.  Tas.,  p. 

156. 

1878.  Tugalia  australis,  T.  Woods.     Id.,  p.  44. 

1880.     Tugalia  parmophoidea,  Hutton.    Man.  N.Z.  Moll., 

p.  106. 
1883.     Tugalia    intermedia,     Brazier.       P.L.S.    N.S.W., 

vol.  viii.,  p.  227. 
1886.     Emarginula     (Tugalia)     parmophoidea,    Watson. 

Chall.  Zool.,  vol.  XV.,  p.  35,  No.  1. 
1890.     Subemarginula   (Tugalia)  parmophoidea,   Pilsbry. 

Tryon,  Man.  Conch.,  vol.  xii.,  p.  285,  pi.  43, 

t  78-80. 
1890.     Subemarginula  (Tugalia)  intermedia,  Pilsby.     Id., 

f.  83,  84. 
Hab. — Western  Port ;    Anderson's  Inlet  (W.  H*  Ferguson) ; 
Port  Phillip. 

Family  Patellidae. 

Genus  Patella,  Linnaeus,  1757. 

Patella  tramoserica,  Martyn. 

1784.     Patella  tramoserica,  Martyrf.     Univ.  Conch.,  vol. 

i.,  pi.  16. 
1795.     Patella  tramoserica,  Chemnitz.      Conch.  Cab.,  vol. 

xi.,  p.  179,  p.  197,  f.  1912,  1913. 
1836.     Patella   tramoserica,   Lamarck.     Anim.   S.   Vert. 

(2nd  ed.  Desh.),  vol.  vii.,  p.  542,  sp.  47. 
1839.     Patella  tramoserica,  Lamarck.     Id.  (3rd  ed.  Des- 

hayes  and  Edwards),  vol.  iii.,  p.  199,  No.  47. 
1848.     Patella  diemenensis,  Philippi.     Zeit.,  f.  Malak.,  p. 

162. 
1852.     Patella  tramoserica,  Gould.     U.S.  Expl.  Exped., 

vol.  xii.,  Mollusca,  p.  343. 
1854.     Patella   tramoserica.    Reeve.      Conch.   Icon.,  vol. 

viii.,  pi.  13,  f.  27a. 
1854.     Patella  variegata,  Reeve.      Id.,  pi.  16,  f.  36a,  b,  c. 
1867.     Patella  tramoserica,  Angas.    P.Z.S.  Lond.,  p.  221, 

No.  222. 
1873.     Patella  tramoserica,  Hutton.     Cat.  N.Z.  Moll.,  p. 

44,  No.  202. 
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1878.  Patella  tramoserica,  T.  Woods.      P.R.S.  Tas.,  p 

45. 

1879.  Patella  tramoserica,  T.  Woods.      P.R.S.  Tas.,  p. 

45. 

1880.  Patella  tramoserica,   Hutton.     Man.  N.Z.  Moll., 

p.  109. 
1884.     Patella  tramoserica,  Hutton.    P.LtS.  N.S.W.,  voL 

ix.,  p  377. 
1886.     Patella  tramoserica,  Watson.     Chall.   Zool.,  vol. 

XV.,  pp  27,  28. 
1891.     Helcioniscus  tramoserica,  Pilsbry  in  Tryon.    Man, 

Conch.,  vol.  xiii.,  p.  142,  pi.  70,  f.  49-52. 
1891.     Helcioniscus  melanostomus,  Pilsbry.     Id,,  p.  151,. 

pi.  32,  f.  67-69. 
1891.     Patella  dieraensis,  Pilsbry.     Id.,  p.  155. 
1893.     Helcionsiscus  tramoserica.  Brazier.  P.L.S.  N.S.W., 
vol.  viii.,  2nd  ser.,  pt.  1,  p.  119. 
Hab. — A  very  common  species  on  the  rocks  at  all  parts  of  our 
coast. 

Obs. — This  common  form,  though  showing  considerable  varia- 
tion  in  height,  colour,  and  outline,  is,  nevertheless,  easy  of  iden- 
tification. The  figures  quoted  by  Reeve,  viz.,  f.  27,  a,  d,  c,  we 
cannot  agree  with,  being  only  able  to  accept  f.  27a  as  representing 
this  species.  Mr.  Brazier  in  his  paper  to  the  Linnaean  Society 
of  New  South  Wales,  pp.  119,  120,  discusses  the  various  erron- 
eous localities  given  by  various  authors  for  this  species,  and  also 
discusses  the  probability  of  P.  antipodum,  E.  A.  Smith,  being 
identical. 

Patella  limbata,  Philippi. 

1819.     Patella  limbata,   Philippi.       Abbild.   und    Besch. 

Conch.,  vol.  iii.,  p.  71,  pi.  3,  f.  2. 
1854.     Patella  limbata,   Reeve.      Conch.  Icon.,  vol.  viii.^ 

pi.  13,  f.  29^,  29^. 
1865.     Patella  limbata,  Angas.     P.Z.S.  Lend.,  p.  185. 
1876.     Patella  limbata,  T.  Woods.     P.R.S.  Tas.,  p.  48. 
1878.     Patella  limbata,  T.  Woods.     M,  p.  45. 
1891.     Helcioniscus   limbata,    Pilsbry  in  Tryon.       Man. 

Conch.,  vol.  xiii.,  p.  143,  pi.  71,  f.  53-56,  and 

pi.  17,  f.  28,  29. 
Hab.— Cape  Otway  (G.B.P.). 
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Patella  ustulata,  Reeve. 

1855.     Patella  ustulata,  Reeve.      Conch.  Icon.,  vol.  viii.,. 
pi.  31,  f.  88flf,  d. 

1876.  Patella  tasmanica,  T.  Woods.    P.R.S.  Tas.,  p.  157. 

1877.  Patella  ustulata,  T.  Woods.     M,  p.  43. 

1878.  Patella  ustulata,  T.  Woods.     M,  p.  45. 
1878.     Patella  tasmanica,  T.  Woods.     /</.,  p.  45. 

1891.     Patella  (Scutellastra)  ustulata,  Pilsbry  in   Tryon. 

Man.  Conch.,  vol.  xiii.,  p.  101,  pi.  22,  f.  11,, 

12. 

Hab. — Coast   near   Gellibrand    River ;    Otway   Coast ;    Back 

Beach,    Sorrento ;     Kilcunda   and    Anderson's    Inlet    (W,    H.. 

Ferguson) ;  Western  Port ;  Port  Phillip. 

Patella   aculeata.  Reeve. 

1855.     Patella  aculeata.  Reeve.      Conch.  Icon.,  vol.  viii.^. 

pi.  32,  f.  90. 
1855.     Patella  squamifera,  Reeve.     Id.,  pi.  32,  f.  94. 
1867.     Patella  aculeata,  Angas.      P.Z.S.  Lond.,  p.  221,. 

No.  224. 
1867.     Patella  squamifera,  Angas.     P.Z.S.  Lond.,  p.  221^. 

No.  225. 
1878.     Patella  aculeata,  T.  Woods.     P.R.S.  Tas.,  p.  45. 
1883.     Patella   aculeata.    Brazier.       P.L.S.  N.S.W.,  vol. 

viii.,  p.  224. 
1891.     Patella  (Scutellastra)  aculeata,  Pilsbry  in  Tryon. 

Man.  Conch.,  vol.  xiii.,  p.  100,  pi.  25,  f.  20, 

21,  and  pi.  62,  f.  71-73. 
Hab. — Otway  Coast;  Apollo  Bay;  Western  Port ;  Anderson  V 
Inlet  (W.  H.  Ferguson) ;  Back  Beach,  Sorrento. 

Patella  chapmani,  T.  Woods. 

1876.  Patella  chapmani,  T.  Woods.    P.R.S.  Tas..  p.  157. 

1877.  Acmaea  alba,  T.  Woods.     Id.,  pp.  155,  156. 
1891.     Patella  chapmani,  Pilsbry  in  Tryon.    Man.  Conch. ,^. 

vol.  xiii.,  p.  101. 
1891.     Acmaea  alba,  Pilsbry.     M,  p.  54,  pi.  42,  f.  76-78. 
Hab. — Flinders,    San    Remo,    Western   Port ;    Portsea,    Port. 
Phillip. 
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Obs. — Our  commonest  form  is  that  described  by  T.  Woods 
under  the  name  of  Acmaea  alba,  but  we  have  been  unable  to 
distinguish  this  from  Patella  chapmani,  except  that  the  latter 
shows  a  more  striking  development  of  the  radial  ribs,  which 
project  over  the  margin  and  give  the  shell  a  more  stellate  appear- 
ance, but  with  a  good  series  of  specimens  there  can  be  no  doubt 
about  their  connection. 

Patella  hepatica,  Pritchard  and  Gatliff,  nom.  mut. 

1891.     Acmaea  striata,  Pilsbry  (non  Quoy  and  Gaimard). 

Man.  Conch.,  vol.  xiii.,  p.  47,  pi.  35,  f.  27,  28, 

29. 

Hab. — Back   Beach,   Sorrento;    Western  Port,  Flinders  and 

San  Remo ;  Anderson's  Inlet  and  Kilcunda  (W.  H.  Ferguson) ; 

Apollo  Bay. 

Obs. — The  shell  as  figured  by  Pilsbry  agrees  well  with  our 
species,  but  we  have  been  unable  to  see  its  identity  with  Acmaea 
striata,  Quoy  and  Gaimard,  and  we  have  not  been  able  to  make 
out  any  other  identification,  so  that  it  appeared  to  us  necessary 
to  treat  it  in  the  above  manner. 

Patella  perplexa,  Pilsbry. 

1891.     Acmaea  saccharina,   var.  perplexa,  Pilsbry,   Tryon. 

Man.  Conch.,  vol.  xiii.,  p.  50,  pi.  36,  f.  69-71. 
Hab.— Port  Phillip. 

Obs. — Our  specimens  agree  well  with  Pilsbry 's  figure  and 
description  and  indicates  a  well-marked  stellate  form.  There  has 
been  some  confusion  of  this  form  with  P.  saccharina,  Lin.,  and 
P.  stellaris,  Quoy  and  Gaimard,  which  we  regard  as  quite  distinct 
from  the  above. 

Family  Acmaeidae, 

Genus  Acmaea,  Eschscholtz,  1828. 

Acmaea   costata,  Sowerby. 

1839.     Lottia  costata,  Sowerby.       Beechey's  voy.,  Zool., 

p.  147,  pi.  39,  f.  2. 
1865.     Patella  alticostata,  Angas.       P.Z.S.  Lond.,  p.  56, 

pi.  2.  f.  11. 
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1867.  Patella  costata,  Angas.     P.Z.S.  Lond.,  p.  221. 

1877.  Acmaea  costata,  T.  Woods.     P.R.S.  Tas.,  p.  50. 

1878.  Acmaea  costata,  T.  Woods.     Iti,,  p.  44,  45. 
1891.  Acmaea  costata,  Pilsbry.      Tryon,  Man.   Conch.,. 

vol.  xiii.,  p.  51,  pi.  36,  f.  72-77. 
Hab. — A   very   common  species  along   our   coast    generally,, 
usually  the  largest  form  of  the  genus  obtained. 

Acmaea   conoidea,  Quoy  and  Gaimard. 

1834.     Patelloida  conoidea,  Quoy  and  Gaimard.      Astro- 
labe ZooL,  vol.  iii.,  p.  355,  pi.  71,  f.  5,  7. 
1839.     Patelloida  conoidea,  Lamarck.      Anim.    S.  Vert. 
(3rd  ed.  Deshayes  and  Edwards),  vol.  iii.,  p.. 
203,  No.  9. 
1865.     Acmaea  conoidea,  Angas.     P.Z.S.  Lond.,  p.  186. 
1891.     Acmaea  conoidea,  Pilsbry.      Tryon,  Man.  Conch.,, 
vol.  xiii.,  p.  53,  pi.  37,  f.  84,  85. 
Hab. — Barwon  Heads ;  Port  Phillip  ;  Cape  Otway. 
Obs. — The  above  references  might  at  first  sight  appear  very- 
meagre,   but   we  have   purposely   omitted   a   large   number   on 
account  of  erroneous  identifications.       The  above  should  serve  to- 
enable  this  species  to  be  clearly  identified. 

Acmaea  septiformls,  Quoy  and  Gaimard. 

1834.     Patelloida  septiformis,  Quoy  and  Gaimard.     Astro- 
labe ZooL,  vol.  iii.,  p.  362,  pi.  71,  f.  43,  44. 
1839.     Patelloida  septiformis,  Lamarck.     Anim.  S.  Vert. 

(3rd  ed.  Deshayes  and  Edwards),  vol.  iii.,  p. 

202. 
1855.     Patella  cantharus,  Reeve.     Conch.  Icon.,  vol.  viii.,. 

pi.  40,  f.  131. 
1865.     Acmaea   scabrilirata,    Angas.      P.Z.S.    Lond.,    p. 

154,  and  p.  186,  No.  201. 
1867.     Tectura   septiformis,    Angas.       P.Z.S.    Lond.,    p.. 

220,  No.  219. 
1877.     Acmaea  septiformis,  T.  Woods.       P.R.S.  Tas.,  p.^ 

50. 
1877.     Acmaea  petterdi,  T.  Woods.     Id.j  p.  155. 
1891.     Acmaea  petterdi,  Pilsbry.     Tryon,  Man.  Conch.,. 

vol.  xiii.,  p.  54. 
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1891.     Acmaea  septiforinis,  Pilsbry.      Id,,  p.  65,  pL  37, 

f.  93,  94. 
1891.     Acmaea  cantharus,  Pilsbry.      Id,,  p  55,  pi.  37.  £. 

1,2. 
1891.     Acmaea  scabrilirata,  Pilsbry.     Id.,  p.  56. 
Hab. — Coast  generally. 

Acmaea   flammea,  Quoy  and  Gaimard. 

1834.  Patelloida  flammea,  Quoy  and  Gaimard.  Astro- 
labe Zool.,  vol.  iii.,  p.  354,  pi.  71,  f.  15,  16. 

1839.  Patelloida  flammea,  Lamarck.  Anim.  S.  Vert. 
(3rd  ed.  Deshayes  and  Edwards),  vol.  iii,  p. 
203. 

1855.  Patella  mixta,  Reeve.  Conch.  Icon.,  vol.  viiL,  pi. 
39,  f.  129a,  129^. 

1855.  Patella  jacksoniensis,  Reeve  (non  Lesson).  Id,, 
pi.  39,  f.  127a,  127^. 

1865.  Acmaea  subundulata,  Angas.  P.Z.S.  Lond.,  p. 
155,  and  p.  186,  No.  202. 

1867.  Tectura  subundulata,  Angas.  Id,,  p.  220,  No. 
218. 

1867.     Tectura  jacksoniensis,  Angas.     Id.,  p.  220. 

1877.  Acmaea  crucis,  T.  Woods.     P.R.S.  Tas.,  p.  52. 

1878.  Acmaea  crucis,  T.  Woods.     Id,,  p.  53. 

1891.     Acmaea  flammea,  Pilsbry.      Tryon,  Man.  Conch., 

vol.  xiii.,  p.  57,  pi.  37,  f.  78-83. 
1891.     Acmaea  jacksoniensis,  Pilsbry.     Id.,  p.  58,  pi.  42, 

f.  71-75. 
1891.     Acmaea  jacksoniensis,  var.  mixta,  Pilsbry.      Id., 

p.  58,  pi.  35,  f.  32,  33. 
1891.     Acmaea  crucis,  Pilsbry.      Id.,  p.  58,  pi.  37,  f.   12, 
13,  and  17-19. 
Hab. — Sandringham,     Port    Phillip ;    Western    Port ;    Cape 
Otway. 

Obs. — This  species  has  apparently  been  made  out  to  be  Acmaea 
<5ruciata,  Lin.,  by  Professor  Tate  and  Mr.  May,  but  upon  what 
basis  we  do  not  know.  Pilsbry  says  of  Patella  cruciata,  Lin., 
that  it  is  a  brown  shell  with  a  white  cross,  and  he  figures  a  shell 
of  this  character,  but  there  is  also  a  remark  apparently  to  be 
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attributed  to  Hanley,  that  when  the  shell  is  worn  it  is  white 
with  a  brown  cross.  We  are  unable  to  reconcile  these  remarks 
and  fail  to  see  that  such  changes  would  take  placa  Our  shell  is 
white,  with  usually  a  well-marked  brown  cross,  and  wear,  if 
anything,  only  tends  to  intensify  the  contrast.  Perhaps  it  is 
synonymy  or  supposed  synonymy  that  is  responsible  for  the 
identification  of  A.  cruciata,  for  Pilsbry  says  that  Patella  insignis, 
Menke,  is  probably  only  a  synonym  of  that  species.  Menke, 
however,  was  not  of  that  opinion,  for  he  distinctly  notes  the 
affinity  of  his  species  to  the  Linnaean  neglected  species  P. 
cruciata.  Whether  Menke's  species  may  or  may  not  come  in  as 
a  synonym  of  A.  fiammea,  Quoy  and  Gaimard  is  not  quite  certain, 
but  we  think  it  not  unlikely. 

AcMABA   CALAMUS,  Crosse  and  Fischer. 

1864.  Patella  calamus,   Crosse   and   Fischer.      Jour.  d. 

Oonch.,  p.  348. 

1865.  Patella  calamus,  Crosse  and  Fischer.      Id,,  p.  42, 

pi.  3,  f.  7,  8. 
1865.     Acmaea  calamus,  Angas.     P.Z.S.  Lond.,  p.  186. 
1891.     Acmaea  calamus,  Pilsbry.      Tryon,  Man.  Conch., 

vol.  xiiL,  p.  54,  pi.  37,  f.  3,  4. 
Hab.— Port  Phillip  ;  Western  Port. 

Acmaea  gealei,  Angas. 

1865.     Patella  gealei,  Angas.      P.Z.S.  Lond.,  p.  57,  and 

p.  186,  No.  198. 
1865.     Patella  latistrigata,  Angas.     Id,,  p.  154,  and  186, 
No.  196a. 

1876.  Acmaea  marmorata,  T,  Woods.      P.R.S.  Tas.,  pp. 

156,  157. 

1877.  Acmaea  marmorata,  T.  Woods.     Id,,  p.  53. 
1891.     Acamea     marmorata,     Pilsbry.       Tryon,      Man. 

Conch.,  vol.  xiii.,  p.  52.  pi.  42,  f.  66-70. 

Hab. — Sandriugham,  Sorrento,  Portsea,  Port  Phillip;  Back 
Beach,  Sorrento,  and  Cape  Schanck ;  Cape  Otway ;  Kilcunda 
to  Cape  Patterson  (W.  H.  Ferguson). 

Obs. — We  have  to  thank  Mr.  E.  Ashby  for  assistance  in  the 
loan  of  South  Australian  specimens  of  Angas'  species,  which  have 
•enabled  us  to  arrive  at  the  above  conclusion. 
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Order  POLYPLACOPHORA. 

Family  Lrpidopleuridae. 

Genus  Lepidopleurus,  Risso,  1826. 

Lepidopi;.eurus  inquinatus,  Reeve. 

1847.     Chiton  inquinatus,  Reeve.     Conch.  Icon.,  vol,  iv., 

pi.  23,  f.  154. 
1864.     Lepidopleurus  liratus,  Adams  and  Angas. ,    P.ZS. 
Lond.,  p,  192. 

1892.  Ischnochiton  inquinatus,  Pilsbry.      Tryo^,   Ma&. 

Conch.,  vol  xiv.,  p.  90,  pi.  18,  f.  49,  50. 

1893.  Lepidopleurus  liratus,  Pilsbry.     Id.,  vol.  xy.,  p. 

101. 

1896.  Lepidppleurus   inquinatus,    Sykes.       Malaci    Socv 

Lbnd.,  vol.  ii..  No.  2,  p.  86,  pi.  6,  £.4. 

1897.  Lepidopleurus  inquinatus,  Bednall.    P.  Malac.  Soc, 

Lond.,  vol.  li.,  No.  4,  p.  141. 

1898.  Lepidopleurus    inquihatiisj    Suter.      Trans.    N.Z. 

Inst.,  vol.  xxxi.,  p.  60. 

Hab.— Port  Phillip ;  Port  Phillip  Heads  (J.  B.  Wilson) ;. 
Ocean  Beach,  Phillip  Island  ;  Hobson's  Bay  (W.  T.  Bednall). 

Obs. — Reeve's  type  originally  came  from  Tasmania,  and  Mr. 
Sykes  when  dealing  with  a  collection  of  our  Port  Phillip  Poly- 
placophora  mentions  that  he  had  the  opportunity  of  handling 
Reeve's  specimens,  and  so  had  no  doubt  about  the  identification. 
Bednall  in  his  paper  on  the  South  Australian  Polyplacophora 
mentions  a  specimen  which,  by  comparison  with  the  types,  proved 
to  be  conspecific  with  Reeve's  C.  inquinatus,  after  having  been 
submitted  to  Mr.  Pilsbry. 

Family  Ischnochitonidae. 

Genus  Callochiton,  Gray,   1847. 

Callochiton  platessa,  Gould. 

1846.  Chiton  platessa,  Gould.     Proc.  Bost.  Soc.,  N.H.^ 

vol.  ii.,  p.  143. 

1847.  Chiton  crocinus,   Reeve.     Conch.   Icon.,  vol.   iv.,. 

pi.  22,  f.  146. 
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1852.  Chiton  versicolor,  A.  Adams.  P.Z.S.  Lond.,  p. 
92,  pi.  16,  f.  5. 

1856.  Chiton  platessa,  Gould.  U.S.  Explor.  Exped.,  p. 
320,  atlas,  pi.  431. 

1862.  Lepidopleura  platessa,  Gould.  Otia  Conch.  (Rec- 
tifications), p.  242. 

1867.  Leptochiton  versicolor,  Angas.  P.Z.S.  Lond.,  p. 
223. 

1886.  Callochiton  platessa,  Haddon.  Chall.  Zool.,  voL 
XV.,  p.  15. 

1892.  Callochiton  platessa,  Pilsbry.  Tryon  Man.  Conch. y 
vol.  xiv.,  pp.  49,  50,  pi.  10,  f.  1-5. 

1892.  Callochiton  crocinus,  Pilsbry.     Id,,  p.  50,  pi.  10> 

f.  7. 

1893.  Callochiton  crocinus,  Pilsbry.     Id.,  vol.  xv.,  p.  67- 

1894.  Callochiton  platessa,  Pilsbry.     P.  Acad.  Nat.  Sci. 

Philad.,  p.  71. 

1896.  Callochiton  platessa,  Sykes.    P.  Malac.  Soc.  Lond., 

vol.  ii..  No.  2,  p.  86. 

1897.  Callochiton  platessa,  Bednall.     Id,,  vol.  ii.,  No.  4,. 

p.  141. 

1898.  Callochiton  platessa,    Suter.     Trans.    N.Z.   Inst.,. 

vol.  xxxi.,  p.  60. 

Hab.— Port  Phillip  Heads  (J.  B.  Wilson). 

Obs. — Mr.  Sykes  states  that  from  his  examination  of  the 
specimens  in  the  British  Museum,  he  can  make  no  specific 
distinction  between  C.  platessa,  Gould,  and  C.  crocinus,  Reeve. 
This  also  was  Pilsbry's  first  opinion,  but  subsequently  he  appears- 
to  regard  C.  crocinus  as  a  good  species.  Some  erroneous  refer- 
ences have  been  made  to  the  plate  in  Gould's  Exploring  Expedi- 
tion, and,  as  Pilsbry  notes,  the  plate  is  wrongly  numbered  in 
that  work,  it  should  be  431  and  not  434. 

Lepidopleurus  empleurus,  Hutton,  is  included  in  the  synonymy 
by  Mr.  Sykes,  but  on  the  other  hand  Mr.  Suter  regards  this  as  a 
good  species  on  account  of  the  presence  of  "  a  row  of  deep  longi- 
tudinal pits  in  front  of  lateral  areas,"  and  as  the  types  are  acces- 
sible to  him  he  should  be  best  able  to  judge. 
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Genus  Ischnochrton,  Gray,  1847. 

IscHNOCHiTON  JULOIDBS,  Adams  and  Angas. 

1864.  Stenochiton  juloides,  Adams  and  Angas.     P.Z.S. 

Lond.,  p.  193. 

1865.  Stenochiton  juloides,  Adams  and  Angas.     72/.,  p. 

58,  pi.  11,  f.  15. 
1865.     Stenochiton  juloides,  Angas.     Id,^  p.  188. 
1892.     Ischnochiton      (Stenochiton)     juloides,      Pilsbry. 

Tryon,  Man.  Conch.,  vol.  xiv.,  p.  55,  pi.  16,  f. 

6-8. 

1896.  Ischnochiton  (Stenochiton)  juloides,  Sykes.       P. 

Malac.  Soc.  Lond.,  vol.  ii..  No.  2,  pp.  86,  87. 

1897.  Ischnochiton  (Stenochiton)  juloides,  Bednall.    Jd,^ 

vol.  ii..  No.  4,  p.  142,  pi.  xii.,  f.  1,  a,  ^,  r,  d^ 
also  figured  in  text. 
Hab.— Port  Phillip  Heads  (J.  B.  Wilson). 

Ischnochiton  cariosus,  Pilsbry. 

1892.  Ischnochiton      (Heterozona)      cariosus,      Pilsbry. 

Tryon,  Man.   Conch.,  vol.  xiv.,  p.  65,  pi.  24, 
f.  20-23. 

1893.  Ischnochiton  (Heterozona)  cariosus,  Pilsbry.     /^., 

vol.  XV.,  p.  82,  pi.  14,  f.  8. 

1896.  Ischnochiton    (Heterozona)    cariosus,    Sykes.      P. 

Malac.  Soc.  Lond.,  vol.  ii.,  No.  2,  p.  87. 

1897.  Ischnochiton  (Heterozona)  cariosus,  Bednall,    /^., 

vol.  ii..  No.  4,  p.  143. 

Hab.— Port  Phillip  Heads  (J.  B.  Wilson) ;  Flinders,  Western 
Port;  Port  Fairy  (W.  T.  Bednall). 

Obs. — Mr.  Bednall,  in  his  paper  on  the  South  Australian 
Polyplacophora,  appears  to  have  overlooked  Mr.  Sykes'  previous 
record  of  this  species  from  Port  Phillip  Heads,  but  records  it 
from  Port  Fairy,  where  he  notes  that  the  species  "attains  a 
large  size." 

Ischnochiton   cbispus,  Reeve. 

1847.     Chiton  crispus.  Reeve.     Conch.  Icon.,  vol.  iv.,  pi. 
19,  f.  120. 
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1892.     Ischnochiton    crispus,     Pilsbry.        Tryon,    Man. 

Conch.,  vol.  xiv.,  p.  89,  pi.  24,  f.  98,  99. 
1892.     Ischnochiton  haddoni,  Pilsbry.     Id,,  p.  88,  pi.  22, 

f.  67-73. 

1894.  Ischnochiton  haddoni,   Pilsbry.      P.  Acad.   Nat. 

Sci.  Philad.,  p.  71. 

1895.  Ischnochiton  crispus,  Pilsbry.     Nautilus,  vol.  viii., 

p.  129. 

1896.  Ischnochiton    crispus,    Sykes.       P.    Malac.    Soc, 

Lond,  vol.  ii..  No.  2,  p.  87. 

1897.  Ischnochiton  crispus,  Bednall.     Id.,  yoL  ii..  No.  4, 

p.  145. 

Hab. — Port  Phillip  Heads  (J.  B.  Wilson);  very  common  on 
the  rocks  at  low  tide  in  Port  Phillip  and  Western  Port  generally; 
Port  Fairy  (W.  T.  Bednall). 

Obs. — This  is  an  extremely  variable  form,  especially  in  colour 
markings,  Mr.  Sykes  has  proposed  the  varietal  name  of  decorata 
for  one  of  the  extreme  forms.  This  species  has  been  confused 
by  several  authors  with  Ischnochiton  longicymba,  Blainville, 
from  New  Zealand,  but  it  is  quite  distinct  from  that  form.  Mr. 
Bednall  mentions  some  of  the  main  points  of  difference  between 
these  two  species  in  his  paper  above  quoted. 

Ischnochiton  tateanus,  Bednall. 

1896.  Ischnochiton   tateanus,    Sykes.      P.    Malac.    Soc. 

Lond.,  vol.  ii..  No.  2,  p.  87. 

1897.  Ischnochiton  tateanus,  Bednall.     Id.,  vol.  ii.,  No. 

4,  pp.  147,  148,  pi.  12,  f.  3,  a,  b,  c,  d,  also 
figured  in  text. 
Hab.— -Port  Phillip  Heads  (J.  B.  Wilson). 

Ischnochiton  contractus,  Beeve. 

1847.     Chiton  contractus,  Reeve.     Conch.  Icon.,  vol.  iv., 

pi.  15,  f.  78. 
1847.     Chiton  pallidus,  Reeve.     Id.,  pi.  16,  f.  92. 
1892.     Ischnochiton    contractus,   Pilsbry.     Tryon,   Man. 

Conch.,  vol.  xiv.,  p.  93,  pi.  23,  f.  81,  82. 
1892.     Ischnochiton  pallidus,  Pilsbry.     Id,  p.  89,  pi.  23, 

f.  91. 

8a 
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1895.  Ischnochiton  contractus,  Pilsbrj.     Nautilus,  vol 

viii.,  p.  129. 

1896.  Ischnochiton  contractus,  Sykes.     P.  Malac.  Soc 

Lond.,  vol.  ii.,  No.  2,  pp.  87,  88. 

1897.  Ischnochiton   contractus,   Bednall.     Id.,  vol.   ii.,. 

No.  4,  pp.  145,  146. 

Hab. — A  nice  series  from  Port  Phillip  Heads  (J.  B.  Wilson)  - 
Port  Fairy  (W.  T.  Bednall) ;  Western  Port. 

Obs. — Mr.  Bednall  mentions  some  difficulty  in  running  I. 
contractus  and  I.  pallidus  together,  but  in  view  of  Mr.  Sykes' 
clear  statement — *'  I  have  carefully  compared  the  original  tablets 
in  the  British  Museum,  and  am  unable  to  separate  I.  contractus- 
and  I  pallidus" — which  was  accepted  by  Mr.  Pilsbry,  there 
should  be  no  doubt  about  the  matter. 

Ischnochiton  ustulatus.  Reeve. 

1847.     Chiton  ustulatus,  Reeve.     Conch.  Icon.,  vol.  iv., 

pi.  17,  f.  102. 
1867.     Lepidopleurus   ustulatus,    Angas.     P.Z.S.   Lond.,. 

p.  222. 
1892.     Ischnochiton   ustulatus,    Pilsbry.       Tryon,    Man, 

Conch.,   vol.  xiv.,  p.  96,   pi.  24,  f.   100,   1-4,. 

11,  12. 

1896.  Ischnochiton    ustulatus,    Sykes.      P.   Malac.   Soc, 

Lond.,  vol.  ii.,  No.  2,  p.  88. 

1897.  Ischnochiton  ustulatus,  Bednall.     Id.^  vol.  ii.,  Nc 

4,  p.  144. 
Hab.— Port  Phillip  Heads  (J.  B.  Wilson). 

Ischnochiton  pura,  Sykes. 

1896.     Ischnochiton  (Haploplax)  pura,  Sykes.     P.  Malac. 
Soc.  Lond.,  vol.  ii.,  No.  2,  p.  88,  pi.  6,  f.  3,  3a, 
Hab.— Port  Phillip  Heads  (J.  B.  Wilson). 

Ischnochiton  wilsoni,  Sykes. 

1896.     Ischnochiton   wilsoni,    Sykes.       P.    Malac.     Soc 
Lond.,  vol.  ii..  No.  2,  p.  89,  pL  6,  f.  1,  la, 
Hab.— Port  Phillip  Heads  (J.  B.  Wilson). 
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ISCHNICHTON    PTYCHIU8,    Pilsbry. 

1895.     Ischnochiton   ptychius,    Pilsbry.      Nautilus,    vol. 

viii.,  p.  53. 
1897.     Ischnochiton  ptychius,  Bednall.      P.  Malac.  Soc. 

Lond.,  vol.  ii.,  No.  4,  p.  147. 
Hab. — Western  Port. 

Ischnochiton  virgatus,  Reeve. 

1848.     Chiton  virgatus,  Reeve.      Conch.  Icon.,  vol.  iv., 
pi.  28,  f.  192. 

1892.  Ischnochiton   virgatus,    Pilsbry.       Tryon,    Man. 

Conch.,  vol.  xiv.,  p.  78,  pi.  8,  f.  72,  73. 

1893.  Ischnochiton  virgatus,  Pilsbry.      Id.,  vol.  xv.,  p. 

82. 
1897.     Ischnochiton  virgatus,  Bednall.      P.  Malac.  Soc. 
Lond.,  vol.  ii.,  No.  4,  pp.  148,  149. 
Hab. — Ocean  Beach,  Phillip  Island. 

Obs. — Mr.    Bednall   gives   full   additional   particulars   of  the 
<5olour  characteristics  and  variations  of  this  species. 

Ischnochiton  australis,  Sowerby. 

1840.  Chiton  australis,  Sowerby.     Mag.  Nat.  Hist.,  n.s., 

vol.  iv.,  p.  290. 

1841.  Chiton  australis,  Sowerby.      Conch.  111.,  p.  2,  No. 

19,  pi.  139,  f.  46. 
1847.     Chiton  australis,  Reeve.    Conch.  Icon.,  pi.  2,  f.  10. 
1847.     Chiton  metallicus,  Reeve.     /</.,  pL  17,  f.  104. 
1859.     Chiton    (Lophyrus)    lugubris,    Gould.       P.    Bost. 

Soc.  Nat.  Hist.,  vol.  vii.,  p.  163. 
1867.     Lophyrus  australis,  Angas.     P.Z.S.  Lond.,  p.  221. 
1878.     Lepidoradsia   australis,    Dall.       U.S.   Nat.   Mus., 

pp.  79,  113,  115,  pi.  2,  f.  19  (dentition). 
1886.     Lepidoradsia  australis,  Haddon.     Chall.  Zool.,  vol. 

XV.,  p.  19  (Polyplacophora). 

1892.  Ischnochiton    (Ischnoradsia)     australis,     Pilsbry. 

Tryon,  Man.  Conch.,  vol.  xiv.,  p.   144,  pi.  18, 
f.  57,  59. 

1893.  Ischnochiton     (Ischnoradsia)     australis,    Pilsbry. 

M,  vol.  XV.,  p.  87,  pi.  17,  f.  68,  69. 
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1894.     Ischnochiton    (Ischiioradsia)     australis,    Pilsbry. 
P.  Acad.  Nat.  Sci.  Philad.,  p.  72. 

1896.  Ischnochiton  (Ischnoradsia)  australis,  Sykes.      P. 

Malac.  Soc.  Lond.,  vol.  ii.,  No.  2,  pp.  89,  90. 

Hab. — Common  along  the  coast  generally. 

Obs. — Mr.  Sykes  confirms  Mr.  Pilsbry's  inclusion  of  C. 
metallicus,  Reeve,  in  the  synonymy  of  the  above  on  an  exami- 
nation  of  the  types.  Mr.  Pilsbry  also  includes  C.  evanidus, 
Sowerby,  as  a  synonym,  but  with  regard  to  this  we  are  not  in  a 
position  to  speak. 

Ischnochiton  novaehollandiae.  Reeve. 

1847.     Chiton   novaehollandiae.    Reeve.       Conch.    Icon., 

sp.  142. 
1892.     Ischnochiton      (Ischnoradsia)       novaehollandiae, 

Pilsbry.      Try  on,   Man.   Conch.,   vol.   xiv.,  p. 

145,  pi.  19,  f.  67-69. 

1897.  Ischnochiton       (Ischnoradsia)       novaehollandiae, 

Bednall.      P.  Malac.  Soc.  Lond.,  vol.  ii,  No. 
4,  p.  150. 
Hab. — Wilson's  Promontory. 

Obs. — This  is  a  good  species,  though  it  has  frequently  been 
unnecessarily  confounded  with  the  foregoing,  and  further 
references  might  rather  tend  to  perpetuate  the  confusion  than  to 
clear  the  ground. 

Family  Mopaliidae. 
Genus  Plaxiphora,  Gray,   1847. 

Plaxiphora  petholata,  Sowerby. 

1840.  Chiton    petholatus,    Sowerby.     Mag.    Nat.   Hist.,. 

n.s.,  vol.  iv.,  p.  289. 

1841.  Chiton  petholatus,   Sowerby.     Conch.  111.,  f.  64y 

65,  and  var.  porphyrius,  f.  59. 
1847.     Chiton  petholatus,  Reeve.     Conch.  Icon.,  pi.  14, 

f.  74. 
1892.     Plaxiphora     petholata,     Pilsbry.       Tryon,    Man, 

Conch.,  vol.  xiv.,  p.  323,  pi.  68,  f.  62-67. 
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1894.     Plaxiphora   petholata,    Pilsbry.      P.    Acad.   Nat. 
Sci.  Philad.,  p.  74. 

1896.  Plaxiphora    petholata,    Sykes.      P.    Malac.    Soc. 

Lond.,  vol.  ii.,  No.  2,  p.  90. 

1897.  Plaxiphora  petholata,  Bednall.     Id.y  vol.  ii..  No. 

4,  p.  154. 

Hab. — A  very  commou  and  large  species  on  all  rocky  parts  of 
our  coast  line. 

Obs. — Mr.  Sykes  enters  fully  into  considerable  synonymy  for 
this  species,  but  we  have  not  been  in  a  position  to  follow  many 
of  his  views,  reference  should  therefore  be  made  to  his  paper. 

Plaxiphora  conspersa,  Adams  and  Angas. 

1864.     Chsetopleura  conspersa,  Adams  and  Angas.    P.Z.S. 

Lond.,  p.  193. 
1892.     Plaxiphora    petholata,    var.    conspersa,    Pilsbry. 

Tryon,  Man.  Conch.,  vol.  xiv.,  p.  324. 
1897.     Plaxiphora  conspersa,  Bednall.      P.  Malac.   Soc. 
Lond.,  vol.  ii..  No.  4,  p.  154. 
Hab. — Under  rocks  Western  Port ;  Airey's  Inlet. 
Obs. — Mr.  Bednall  draws  attention  to  many  points  of  value  in% 
distinguishing  this  species  from  the  foregoing,  and  we  agree  with 
him  in  his  treatment. 

Family  Acanthochitidae. 
Genus  Acanthochites,  Risso,  1826. 

ACANTHOCHITES    BEDNALLI,    Pilsbry. 

1894.     Acanthochites  bednalli,  Pilsbry.     P.  Acad.  Nat. 
Sci.  Philad.,  p.  81,  pi.  2,  f.  7-11. 

1896.  Acanthochites   bednalli,    Sykes.     P.    Malac.  Soc. 

Lond.,  vol.  ii.,  No.  2,  p.  91. 

1897.  Acanthochites  bednalli,  Bednall.     /</.,  vol.  ii.,  No. 

4.  p.  155. 
Hab.— Port  Phillip  Heads  (J.  B.  Wilson). 

Acanthochites  pilsbryi,  Sykes. 

1896.     Acanthochites   pilsbryi,    Sykes.      P.   Malac.   Soc. 
Lond.,  vol.  ii..  No.  2,  p.  91,  pi.  6,  f.  6,  6^. 
Hab.— Port  Phillip  Heads  (J.  B.  Wilson). 
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AcANTHOCHiTES   SPECI08US,  H.  Adams. 

1861.     Cryptoplax     (Notoplax)    speciosus,     H.     Adams. 

P.Z.S.  Lond.,  p.  385. 
1892.     Acanthochites      (Notoplax)      speciosus,     Pilsbry, 

Try  on,  Man.  Conch.,  vol.  xiv.,  p.  32,  pi.  1,  f. 

23-26. 
1894.     Acanthochites  (Notoplax)  speciosus,  Pilsbry.     P. 

Acad.   Nat.   Sci.  Philad.,  p.  83,  pi.  4,   f.  31, 

33. 

1896.  Acanthochites  (Notoplax)  speciosus,   Sykes.       P. 

Malac.  Soc,  Lond.,  vol.  ii.,  No.  2,  p.  91. 

1897.  Acanthochites   speciosus,   Bednall.      Id.y   vol.   ii.. 

No.  4,  p.  156. 

Hab.— Port  Phillip  Heads  (J.  B.  Wilson) ;  Portland. 

Obs. — In  T.  Woods'  Census  of  Tasmanian  Shells,  he  gives 
Cryptoplax  spinosa,  H.  Adams,  apparently  an  erroneous 
quotation,  as  the  reference  given  refers  to  C.  speciosa.  Messrs. 
Tate  and  May  in  their  revised  census  refer  on  p.  445  to 
Cryptoplax  spinosa,  A.  Adams,  and  put  it  down  as  a  variety  of 
Cryptoplax  striatus. 

Acanthochites   matthewsi,  Bednall  and  Pilsbry. 

1894.  Acanthochites  (Notoplax)  matthewsi,  Bednall  and 
Pilsbry.     Nautilus,  vol.  vii.,  p.  120. 

1894.  Acanthochites  (Notoplax?)  matthewsi,  Pilsbry. 
P.  Acad.  Nat.  Sci.  Philad.,  p.  83,  pi.  4,  f. 
27-30. 

1896.  Acanthochites  (Notoplax)  matthewsi,  Sykes.       P. 

Malac.  Soc.  Lond.,  vol.  ii.,  No.  2,  p.  91. 

1897.  Acanthochites    (Notoplax)     matthewsi,     Bednall. 

Id.,  vol.  ii..  No.  4,  p.  156. 
Hab.— Port  Phillip  Heads  (J.  B.  Wilson). 

Acanthochites   glyptus,  Sykes. 

1896.     Acanthochites   (Notoplax)    glyptus,     Sykes.       P. 
Malac.  Soc.  Lond.,  vol.  ii..  No.  2,  p.  92,  pi.  6, 
f.  5,  6a, 
Hab.— Port  Phillip  Heads  (J.  B.  Wilson). 
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AcAKTHocHiTEs  wiLSONi,  Sykes. 

1896.  Acanthochites    (Notoplax)    wilsoni,    Sykes.       P. 

Maiac.  Soc.  Lond.,  vol.  ii.,  No.  2,  p.  92,  pi.  6, 
f.  2,  2a. 
Hab.— Port  Phillip  Heads  (J.  B.  Wilson). 

Acanthochites  asbestoides,  E.  A.  Smith, 

1884.     Chiton  (Acanthochiton)  asbestoides,  E.  A.  Smith. 
Alert  Zoo!.,  p.  83,  pi.  6,  f.  G. 

1893.  Acanthochites  asbestoides,  Pilsbry.     Try  on,  Man. 

Conch.,  vol.  XV.,  p.  17,  pi.  2,  f.  55. 

1894.  Acanthochites    asbestoides,    Pilsbry.      P.    Acad. 

Nat.  Sci.  Philad.,  p.  79,  pi.  3,  f.  16-20. 

1897.  Acanthochites   asbestoides,    Bednall.      P.    Malac. 

Soc.  Lond.,  vol.  ii..  No.  4,  p.  155. 
Hab. — Mr.  Bednall  records  this  species  from  Hobson's  Bay. 

Acanthochites  granostriatus,  Pilsbry. 

1894.     Acanthochites   granostriatus,   Pilsbry.     Nautilus, 

vol.  vii.,  p.  119. 
1894.     Acanthochites   granostriatus,   Pilsbry.     P.   Acad. 
Nat.  Sci.  Philad.,  p.  81,  pi.  2,  f.  1-6,  and  pi.  4, 
f.  37. 
1897.     Acanthochites  granostriatus,  Bednall.     P.  Malac. 
Soc.  Lond.,  vol.  ii..  No.  4,  pp.  155,  156. 
Hab. — Black  Rock,  Sandringham,  Port  Phillip. 
Note. — In  addition  to  the  above  we  have  four  species  of  the 
genus  Acanthochites  as  yet  unidentified. 

Family  Cryptoplacidae. 
Genus  Cryptoplax,  BlainviUe,  1818. 

Cbyptoplax  striatus,  Lamarck. 

1819.     Chitonellus  striatus,  Lamarck.     Anim.  S.  Vert., 

vol.  vi.,  p.  317. 
1836.     Chitonellus  striatus,  Lamarck.    Id.  (ed.  Deshayes), 

vol.  vii.,  p.  481. 
1841.     Chitonellus  striatus,  Sowerby.     Conch,  111.,  p.  7, 

No.  85,  f.  62. 
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1842.     Chitonellus  striatus,  Reeve.    Conch.  8yst.,  vol.  ii., 

pi.  135,  f.  1. 
1847.     Chitonellus  striatus,  Reeve.    Conch.  Icon.,  f.  4«,  d^ 
1886.     Cryptoplax  striatus,   Haddon.     Chall.  ZooL,  vol. 

XV.,  Polyplacophora,  p.  39,  pi.  1,  f.  9,  and  pL 

3,  f.  9a-9m. 

1893.  Cryptoplax  striatus,  Pilsbry.    Tryon,  Man.  Conch., 

vol.  XV.,  p.  53,  pi.  9,  f.  11-15,  and  pi.  11.,  L 
37-39. 

1894.  Cryptoplax  striatus,  Pilsbry.     P.  Acad.  Nat.  Sci. 

Philad.,  p.  85. 
1896.     Cryptoplax  striatus,  Sykes.    P.  Malac.  Soc.  Lond.,. 

vol.  ii..  No.  2,  p.  93. 
1901.     Cryptoplax  striatus,  Pilsbry.     Id.,  voL  iv.,  No.  4,. 

pp.  152,  153,  155,  157,  pi.  15,  f.  20-23. 
Hab.— Port  Phillip  Heads  (J.  B.  Wilson) ;  Port  Phillip  and; 
Western  Port ;  very  large  specimens  to  be  obtained  at  low  tide 
from  the  rocks  on  the  back  beach,  Williamstown. 

Obs. — The  morphology  of  this  and  allied  species  is  very  fully 
and  lucidly  dealt  with  by  Dr.  Pilsbry  in  his  recent  contribution 
to  the  Malacological  Society  of  London,  and  our  best  thanks  are 
due  to  him  for  having  cleared  up  many  of  our  difficulties  in  such 
a  satisfactory  manner.  He  regards  0.  gunnii,  Reeve,  as  a  distinct 
species;  it  has  so  frequently  been  lumped  with  C.  striatus  that 
this  change  may  take  some  by  surprise,  but  we  can  readily  confirnt 
the  points  made  out,  and  have  no  difficulty  whatever  in  separating 
the  two  forms.  Dr.  Pilsbry  mentions  "  that  C.  striatus  occurs  as 
far  south  as  Port  Jackson,  while  C.  gunnii  replaces  it  in  South 
Australian  waters ;"  he  also  mentions  Mr.  Sykes'  Victorian 
record  of  C.  striatus,  but  because  C.  gunnii  was  included  in  the 
synonymy,  he  was  naturally  in  doubt  as  to  which  form  was  meant. 
We  can  now  definitely  extend  the  range  of  C.  striatus.  Lam.,  to 
Port  Phillip,  and  we  are  also  in  a  position  to  assert  that  we  have 
C.  gunnii,  Reeve,  rather  more  commonly  represented  along  our 
shores,  while  the  South  Australian  representatives,  according  to 
Mr.  Bednall,  are  the  0.  gunnii  type  alone. 

Cryptoplax   gunnii,  Reeve. 

1847.     Chitonellus  gunnii,  Reeve.     Conch.  Icon.,   pi.    U 
f.  5. 
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1893.     Cryptoplax  striatus,  var  gunnii,  Pilsbry.      Tryon,, 

Man.  Conch.,  vol.  xv.,  p.  54,  pi.  8,  f.  14. 
1897.     Cryptoplax    striatus,    var    gunnii,    Bednall.      P. 

Malac.  Soc.  Lond.,  vol.  ii..  No.  4,  p.  157. 
1901.     Cryptoplax  gunnii,  Pilsbry.      Id.,  vol.  iv..  No.  4^ 
pp.  152,  153,  and  156,  157,  pi.  15,  f.  17-19,. 
and  24-26. 
Hab. — Common  in  Port  Phillip  and  Western  Port. 
Note. — We  have  one  specimen  of  what  appears  to  be  a  small 
but  distinctive  species  of  Cryptoplax,  as  yet  undetermined. 


Family  Chitonidae. 
Genus   Chiton,  Linnaeus,  1758. 

Chiton   bednalli,  Pilsbry. 

1895.  Chiton  bednalli,  Pilsbry.     Nautilus,  vol.  ix.,  p.  90.. 

1896.  Chiton   bednalli,  Sykes.      P.  Malac.  Soc.  Lond.,. 

vol.  ii..  No  2,  p.  93. 

1897.  Chiton  bednalli,  Bednall.      Id.,  vol.  ii..  No.  4,  p.. 

153. 
Hab.— Port  Phillip  Heads  (J.  B.  Wilson). 

Chiton   limans,  Sykes. 

1854.     Chiton     muricatus,    A.    Adams     (non    Tilesius). 

P.Z.S.  Lond.,  p.  91,  pi.  13,  f.  6,  1852.     [May,. 

1854]. 
1865.     Lophyrus   muricatus,    Angas.      P.Z.S.   Lond.,  p. 

186. 
1867.     Lophyrus  muricatus,  Angas.     Id.,  p.  222. 
1892.     Chiton  muricatus,  Pilsbry  (non  Tilesius).     Tryon, 

Man.  Conch.,  vol.  xiv.,  p.  175,  pi.  37,  f.  12,. 

13. 
1896.     Chiton  limans,  Sykes.     P.  Malac.  Soc.  Lond.,  vol. 

ii..  No.  2,  p.  93. 
Hab.— Port  Phillip  Heads  (J.  B.  Wilson). 

Chiton  tricostalis,  Pilsbry. 

1894.     Chiton    tricostalis,   Pilsbry.     Nautilus,   vol.   viii.,. 
p.  54. 
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1897.     Chiton  tricostalis,  Bednall.    P.  Malac.  Soc.  Lond., 
vol.  ii.,  No.  4,  p.  151. 
Hab.—Port  Fairy. 

'Chiton  jugosus,  Gould. 

1846.  Chiton    jugosus,    Gould.      P.    Boston   Soc.    Nat. 

Hist.,  vol.  ii.,  p.  142. 

1847.  Chiton  concentricus.  Reeve.     Conch.  Icon.,  pi.  16, 

No.  95. 
1852.     Chiton  jugosus,   Gould.      Wilkes'    Expl.    Exped., 

Moll.,  vol.  xii.,  p.  317,  pi.  28,  f.  430. 
1862.     Lophyrus  jugosus,   Gould.      Otia  Couch.,  pp.    3, 

242. 
1867.     Lophyrus  concentricus,  Angas.     P.Z.S.  Lond.,  p. 

221,  No.  228. 
1867.     Lophyrus  jugosus,  Angas.     Id,,  p.  222,  No.  231. 
1884.     Chiton  jugosus,  E.  A.  Smith.     Alert  ZooL,  p.  78. 
1886.     Chiton  jugosus,  Haddon.     Chall.  Zool.,  vol.  xv., 

Polyplacophora,  p.  22. 
1892.     Chiton  jugosus,    Pilsbry.     Try  on,    Man.    Conch., 

vol.  xiv.,  p.  178,  pi.  36,  f.  91-95. 
1897.     Chiton  jugosus,  Bednall.     P.  Malac.  Soc.  Lond., 

vol,  ii.,  No.  4,  p.  151. 
Hab.—Port  Fairy. 

Genus  Lorica,  H.  and  A.  Adams,   1852. 

LoRiCA  voLVOX,  Reeve. 

1847.     Chiton  vol  vox,  Reeve.     Conch.  Icon.,  sp.  31. 

1847.     Chiton  cimolius.  Reeve.     Id.,  sp.  141. 

1852.     Lorica  ciraolia,  H.  and  A.  Adams.     A.M.N.H.,  2 

series,  vol.  ix.,  p.  355. 
1867.     Lorica  cimolia,  Angas.     P.Z.S.  Lond.,  p.  224. 
1871.     Lorica  cimolia,  Angas.     Id.,  p.  97. 
1892.     Lorica  vol  vox,  Pilsbry.     Tryon,  Man.  Conch.,  vol. 

xiv.,  p.  237,  pi.  52,  f.  14-21. 
1897.     Lorica   volvox,   Bednall.     P.   Malac.   Soc.   Lond., 

vol.  ii..  No.  4,  p.  153. 
Hab. — Back  Beach,  Williamstown. 
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Obs. — The  specimens  from  the  above  locality  are  usually  very- 
large,  of  a  uniform  dark  colour,  and  in  excellent  condition. 


Genus  Loricella,  Pilsbry,  1894. 

LoRiCBLLA  ANGASi,  Adams  and  Angas. 

1864.  Lorica   angasi,    H.    Adams   and  Angas.      P.Z.S.^ 

Lond.,  p.  193. 

1865.  Lorica  angasi,  Angas.     /</.,  p.  187. 
1871.     Lorica  angasi,  Angas.     Z/.,  p.  97. 

1892.  Lorica  (Loricella)  angasi,  Pilsbry.      Tryon,  Man.. 

Conch.,  vol.  xiv.,  p.  238,  pi.  51,  f.  9-13. 
1894.     Loricella   angasi,    Pilsbry.      P.    Acad.    Nat.    Sci.  ^ 

Philad.,  p.  87. 
1897.     Loricella  angasi,  Bednall.      P.  Malac.  Soc,  Lond.,. 
vol.  ii..  No.  4,  p.  153. 
Hab. — Dredged  off  Rhyll  in  about  six  fathoms,  Western  Port- 
Note. — In  addition  to  those  enumerated   above,   we  have   at 
least  seven  other  chitons  as  yet  unidentified. 

Order    OPISTHOBRANCHIATA. 

Family  Actaeonidae. 
Genus  Actaeon,  Montfort,  1810. 

Acta  EON  austrinus,  Watson. 

1886.     Actaeon  austrinus,  Watson.    Chall.  ZooL,  vol  xv.,. 
p.  628,  No.  6,  pi.  47,  f.  2. 

1893.  Actaeon  austrinus,  Pilsbry.     Tryon,  Man.  Conch.,. 

vol.  XV.,  p.  149,  pi.  20,  f.  24-26. 

Hab. — Off  East  Moncoeur  Island,  Bass  Straits,  38  to  40' 
fathoms,  sand  and  shells. 

Obs. — This  is  not  a  good  species,  and  should  go  into  the- 
synonymy  of  Turbonilla  (Ondina)  casta,  A.  Adams.  There  is- 
obviously  some  mist^ike  in  the  Challenger  references  to  the- 
figures  of  this  shell  as  tigure  3  is  given  in  the  text,  but  this, 
really  represents  A.  affinis,  Adams,  and  the  reference  should  be- 
to  figure  2. 
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In  addition  to  the  above,  we  would  also  note  that  Fossarus 
?bulimoides,  T.  Woods,  P.R.S.  Tas.,  1877,  p.  148,  and  Tate  and 
3la7,  P.L.S.  N.S.W.,  1901,  pt.  3,  p.  390,  pi.  26,  f.  66,  is  another 
-synonym  of  Turbonilla  (Ondina)  casta,  A.  Adams. 

Family  Tornatinidab. 

Genus  Tornatina,  A.  Adams,  1850. 

ToRNATiNA  FUSiFOBMis,  A.  Adams. 

1854.     Bulla  (Tornatina)  fusiformis,  A.  Adams.     Thes. 

Conch.,  vol.  ii.,  p.  570,  pi.  121,  f.  37. 
1867.     Tornatina  fusiformis,  Angas.    F.Z.S.  Lond.,  p.  226. 
1877.     Tornatina   fusiformis.    Brazier.      F.L.S.    N.S.W., 

vol.  ii.,  p.  82. 
1877.     Tornatina  mariae,  T.  Woods.     F.R.S.  Tas.,  p.  155. 
1893.     Tornatina     fusiformis,     Pilsbry.       Tryon,    Man. 

Conch.,  vol.  XV.,  p.  194,  pi.  22,  f.  27. 
1893.     Tornatina  mariae,  Pilsbry.     ///.,  p.  198. 
Hab. — Port  Phillip,  Sandringham,  Sorrento,  Portsea ;  Western 
Port,  Balnarring,  Shoreham,  Flinders. 

Tornatina  brenchleyi,  Angas. 

1877.     Tornatina  brenchleyi,  Angas.     P.Z.S.  Lond.,  pp. 

40,  189,  pi.  5,  f.  20. 
1893.     Tornatina     brenchleyi,     Pilsbry.       Tryon,     Man. 

Conch.,  vol.  XV.,  p.  202,  pi.  22,  f.  35,  36. 
Hab. — Portsea,  Port  Phillip. 

Tornatina  hofmani,  Angas. 

1877,     Tornatina  hofmani,  Angas.     P.Z.S.  Lond.,  pp.  39, 

189,  pi.  5,  f.  19. 
1893.     Tornatina  hofmani,  Pilsbry.    Tryon,  Man.  Conch., 
vol.  XV.,  p.  203,  pi.  22,  f.  37,  38. 
Hab. — Western  Port. 

Genus  Retusa,  Brown,   1827. 

Hbtusa  eumicra,  Crosse  and  Fischer. 

1865.     Bulla   eumicra,    Crosse    and   Fischer.      Jour.    d. 
Conch.,  p.  40,  pi.  2,  f.  7. 
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1865.     Utriculus  eumicrus,  Angas.    P.Z.S.  Lond.,  p.  188. 
1893.     Retusa  eumicra,   Pilsbry.     Tryon,  Man.   Conch., 
vol.  XV.,  p.  227,  pi.  23,  f.  43,  44. 
Hab. — Sorrento,  Port  Phillip  ;  Shoreham,  Western  Port. 

Retusa  apiculata,  Tate. 

1879.     Utriculus    apiculatus,    Tate.      Trans.    Phil.    Soc, 

Adelaide,  p.  138,  pi.  5,  f.  3. 
1893.     Retusa  apiculata,  Pilsbry.     Tryon,  Man.  Conch., 
vol.  XV.,  p.  227,  pi.  23,  f.  45. 
Hab. — Sorrento  and  Portsea,  Port  Phillip. 

Genus  Volvulella,  Newton,  1891. 

VOLVULELLA   ROSTRATA,   A.    Adams. 

1854.     Bulla  rostrata,  A.  Adams.     Thes.  Conch.,  vol.  ii., 

p.  596,  pi.  125,  f.  154. 
1893.     Volvula  rostrata,  Pilsbry.     Tryon,  Man.  Conch., 

vol.  XV.,  p.  241,  pi.  26,  f.  60. 
1901.     Volvulella    rostrata,    Tate     and     May.       P.L.S. 

N.S.W.,  vol.  xxvi.,  pt.  3,  p.  416. 
Hab. — San  Remo,  Western  Port. 


Family  Scaphandridae. 

Genus  Roxania,  Leach,  1847. 

RoxANiA  EXiGUA,  A.  Adams. 

1854.     Bulla  (Atys)  exigua,  A.   Adams.     Thes.  Conch., 

vol.  ii.,  p.  589,  pi.  125,  f.  129. 
1869.     Atys  exigua.  Reeve.     Conch.  Icon.,  vol.  xvii.,  pi. 

4,  f.  19. 
1878.     Bulla  (Atys)  exigua,  A.  Adams.     P.Z.S.   Lond., 

p.  869. 
1893.     Atys  exigua,  Pilsbry.     Tryon,  Man.  Conch.,  vol. 
XV.,  p.  270,  pi.  28,  f.  24. 
Hab. — Dredged  in  Western  Port,  off  Rhyll,  Phillip  Island; 
:Sorrento,  Port  Phillip. 
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Genus  Bullinella,  Newton,  1891. 

BuLLiNELLA  ARACHis,  Quoj  and  Gaimard. 

1833.     Bulla   arachis,    Quoy   and   Gaimard.      Astrolabe- 

Zool.,  vol.  ii.,  p.  361,  pi.  26,  f.  28-30. 
1854.     Bulla  (Cylichna)  arachis,  Adams.     Thes.   Conch.^ 

vol.  ii.,  p.  590,  pi.  125,  f.  133,  134. 
1867.     Cylichna  arachis,  Angas.      P.Z.S.  Lond.,  p.  226^ 

No.  255. 
1884.     Cylichna   arachis,    E.    A.    Smith.      Alert    Zool.^ 

p.  86,  No.  121. 
1886.     Cylichna  arachis,  Watson.      Chall.  Zool.,  vol.  xv.,. 

p.  662,  No.  2. 
1893.     Cylichna  arachis,  Pilsbry.     Tryon,  Man.  Conch.,. 

vol.  XV.,  p.  318,  pi.  27,  f.  92,  93. 
1896.     Cylichna  arachis,  Kobelt.     Conch.  Cab.,  p.  37,  pL 
7,  f.  10,  11. 
Hab.  — Port  Phillip  generally  and  Western  Port ;  in  fine  con- 
dition and  of  very  large  dimensions  from  Shelly  Beach,  near 
Shoreham. 

BULLINELLA    PYGMAEA,    A.    AdaniS. 

1854.     Bulla    (Cylichna)    pygmaea,    A.    Adams.      Thes.. 

Conch.,  vol.  ii.,  p.  595,  pi.  125,  f.  150. 
1876.     Cylichna  atkinsoni,   T.  Woods.     P.R.S    Tas.,    p. 

156. 
1893.     Cylichna  atkinsoni,  Pilsbry.    Tryon,  Man.  Conch.,. 

vol.  XV.,  p.  318. 
1893.     Cylichna  pygmaea,  Pilsbry.    Id.,  p.  319,  pi.  59,  f.  9. 
1896.     Cylichna  pygmaea,  Kobelt.    Conch.  Cab.,  p.  60,  pi. 

11,  f.  14. 
Hab. — Sorrento,  Portsea  and   Clifton   Springs,  Port  Phillip  ;. 
Western  Port. 

Family  Bullidae. 

Genus  Bulla,  Linnaeus,   1758. 

Bulla  austealis,  Gray. 

1825,     Bulla   australis.    Gray.       Annals   of   Philosophy^ 
n.s.,  vol.  ix.,  p.  408. 
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1827.  Bulla  australis,  Gray.  King's  Survey  of  Austra- 
lia, vol.  ii.,  appendix,  p.  490,  No.  92. 

1833.  Bulla  australis,  Quoy  and  Gaimard.  Astrolabe 
ZooL,  vol.  ii.,  p.  357,  pi.  26,  f.  38,  39. 

1836.  Bulla  australis,  Lamarck.  Anim.  S.  Yert.  (2nd 
ed.  Deshayes),  vol.  vii.,  p.  673. 

1839.  Bulla  australis,  Lamarck.  /^.  (3rd  ed  Deshayes 
and  Edwards),  vol.  iii.,  p.  248,  No.  12. 

1843.  Bulla  australis.  Gray.  Dieffenbach's  New 
Zealand,  vol.  ii.,  p.  243,  No.  114. 

1854.  Bulla  oblonga,  A.  Adams.  Thes.  Conch.,  vol.  ii., 
p.  577,  No.  50,  pi.  123,  f.  74 

1854.  Bulla  australis,  A.  Adams.  Id.,  p.  576,  sp.  45, 
pi.  122,  f.  64-66. 

1854.  Bulla  oblonga,  H.  and  A.  Adams.  Genera,  vol. 
ii.,  p.  16. 

1859.  Bulla  australis,  Chenu.  Man.  de  Conch.,  pt.  1, 
p.  389,  f.  2938. 

1859.     Bulla  oblonga,  Chenu.     M,  f.  2940. 

1865.     Bulla  australis,  Angaa     P.Z.S.  Lond.,  p.  188. 

1867.  Bulla  oblonga,  Angas.     /^.,  p.  226. 

1868.  Bulla  oblonga.  Reeve.      Conch.  Icon.,  pi.  3,  sp.  9, 

f.  a,  b^  c. 
1873.     Bulla  oblonga,  Hutton.     Cat.  Moll.  N.Z.,  p.  52. 
1873.     Bulla   australis,    von.  Martens.      Critical  List  of 

N.Z.  Moll.,  p.  38. 
1877.     Bulla  oblonga,  T.  Woods.     P.R.S.  Tas.,  p.  47. 
1880.     Bulla  oblonga,  Hutton.     Man.  N.Z.  Moll.,  p:  121. 

1885.  Bulla  australis,  Brazier.      P.L.S.  N.S.W.,  vol.  x., 

pt.  1,  pp.  89-92. 

1886.  Bulla  australis,  Watson.      Chall.  ZooL,  voL  xv., 

p.  638,  No.  2. 
1893.     Bulla   australis,   Pilsbry.      Tryon,    Man.  Conch., 
vol.  XV.,  p.  346,  pi.  35,  f.  12,  13,  14,  and  17, 
18. 
1896.     Bulla  australis,  Kobelt.      Conch.  Oab.,  p.  74,  pi, 
8,  f.  1,  2. 
Hab. — Extremely  abundant  in  Corio  Bay  and  Outer  Geelong 
Harbour  to  Portarlington,  also  Werribee  to  Altona  Bay.      Less 
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abundant  on  the  eastern  shores  of  Port  Phillip  ;  Western  Port ; 
common  near  Whitehaven,  Phillip  Island ;  Kilcunda  and 
Anderson's  Inlet  (W.  H.  Ferguson). 

Obs. — Mr.  Brazier,  in  his  paper  on  four  of  Dr.  Gray's  species 
above  quoted,  deals  very  fully  with  this  species,  pointing  out 
many  of  the  erroneous  figures  and  localities  given  by  various 
authors.  Mr.  Watson  in  his  Challenger  report  includes  Bulla 
quoyi,  A.  Adams,  as  a  synonym  of  the  above,  but  with  this  we 
cannot  agree,  for  our  own  examination  of  New  Zealand  examples 
of  that  species,  received  from  and  identified  by  Mr.  H.  Suter, 
lead  us  to  conclude  that  it  is  a  good  species. 

In  the  Manual  of  Conchology  there  appears  to  be  some  con- 
fusion in  the  treatment  of  this  species,  for  although  all  the 
figures  on  plate  35  are  given  as  Bulla  australis  in  the  reference 
to  the  plate,  yet  we  note  that  figures  15,  16,  19,  20  are  referred 
to  in  the  text  as  Bulla  adamsi,  Menke.  We  are  more  inclined  to 
agree  with  the  latter  reading. 

Family  Akeridae. 

Genus  Haminea,  Leach,  1847. 

Haminea  bbevis,  Quoy  and  Gaimard. 

1833.     Bulla    brevis,     Quoy    and    Gaimard.      Astrolabe 

Zool.,  vol.  ii.,  p.  358,  pi.  26,  f.  36,  37. 
1839.     Bulla  brevis,  Lamarck.     Anim.  S.  Vert.  (3rd  ed. 

Deshayes    and    Edwards),    vol.    iii.,    p.    249, 

No.  19. 
1843.     Bulla    (Scaphander)  ovoidea,  Menke   (non   Quoy 

and  Gaimard).     Moll.  Nov.  HolL,  p.  6,  No.  7. 
1854.     Bulla  brevis,  Adams.     Thes.   Conch.,  vol.  ii.,  p. 

581,  pi.  124,  f.  93. 
1868.     Haminea  brevis.  Reeve.     Conch.  Icon.,  vol.  xvi., 

pi.  3,  f.  15a,  b. 
1865.     Haminea  brevis,  Angas.     P.Z.S.  Lond.,  p.  188. 
1867.     Haminea  brevis,  Angas.     Id.^  p.  227,  No.  261. 
1893.     Haminea  brevis,   Pilsbry.     Tryon,  Man.  Conch., 

vol.  XV.,  p.  373,  pi.  40,  f.  9,  10,  96. 
1896.     Haminea  brevis,  Kobelt.    Conch.  Cab.,  p.  114,  pi. 

16,  f.  14,  15. 
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Hab. — Common  in  Port  Phillip  and  Western  Port.     Dredged 
off  Frankston,  2  to  3  fathoms,  sand. 

Haminea  cuticulipera,  Smith. 

1872.     Haminea  cuticulifera,  E.  A.  Smith.     A.M.N.H., 

ser.  4,  voL  ix.,  p.  350. 
1884.     Haminea  cuticulifera,  E.  A.  Smithy      Alert  Zool., 

p.  87,  pi.  6,  f.  H. 
1877.     Haminea   cuticulifera,  Angas.     P.Z.S.   Lond.,   p. 

189. 
1886.     Cylichna  cuticulifera,  Watson.     Chall.  Zool.,  vol. 

XV.,  p.  663. 
1893.     Haminea     cuticulifera,     Pilsbry.      Tryon,    Man. 

Conch.,  vol.  XV.,  p.  372,  pi.  41,  f.  13. 
1896.     Haminea   cuticulifera,    Kobelt.     Conch.   Cab.,  p. 

117,  No.  33,  pi.  16,  f.  22. 
Hab. — Sorrento  and  Portsea,  Port  Phillip. 

Haminea  tenera,  A.  Adams. 

1850.     Bulla  (Haminea)  tenera,  A.  Adams.    Thes.  Conch., 

vol.  ii.,  p.  583,  pi.  124,  f.  103. 
1868.     Haminea  tenera.  Reeve.     Conch.  Icon.,  voL  xvi., 

pi.  1,  f.  3. 
1893.     Haminea  tenera,  Pilsbry.     Tryon,   Man.   Conch., 

vol.  XV.,  p.  371,  pi.  40,  f.  82. 
1896.     Haminea  tenera,  Kobelt.     Conch.   Cab.,   p.    116, 
No.  30,  pi.  16,  f.  19. 
Hab. — Common  in  Port  Phillip  and  Western  Port. 
Obs. — This  shell  has  been  very  commonly  known  as  H.  cymba- 
lum,  Quoy  and  Gaimard,  but  on  looking  up  that  species,  though 
there  is  some  resemblance  to  our  form,  it  is  quite  distinct. 

Genus  Cylindrobulla,  Fischer,  1856. 

Cylindrobulla  fischeri,  Adams  and  Angas. 

1864.  CylindrobuUa  fischeri,  Adams  and  Angas.     P.Z.S. 

Lond.,  p.  37. 

1865.  CylindrobuUa  fischeri,  Angas.     P.Z.S.   Lond.,  p. 

189. 
1871.     CylindrobuUa  fischeri,  Angas.    P.Z.S.  Lond.,  p.  98. 
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1893.     Cylindrobulla    fischeri,    Pilsbry.      Tryon,     Man. 
Conch.,  vol.  XV,,  p.  381. 
Hab.— Port  Phillip  Heads. 


Genus   Lobiger,  Krohn,  1847. 

LoBiGEB  wiLSONi,  Tate. 

1889.     Lobiger  wilsoni,  Tate.     T.R.S.  S.A.,  vol.  xi.,  p. 
66,  pi.  11,  f.  12. 
Hab. — Lower  end    of    South    Channel,    Port    Phillip,    7-16 
fathoms  (J.  B.  Wilson). 

Family  Eingiculidae. 

Genus   Ringicula,  Deshayes,  1838. 

RiNGicuLA  AUSTRALis,  Hinds. 

1844.     Ringicula  australis,  Hinds.     P.Z.S.  Lond.,  p.  97. 
1865.     Ringicula  australis,  Crosse  and  Fischer.     Jour.  d. 

Conch.,  p.  44,  pi.  2,  f.  5. 
1893.     Ringicula  australis,  Pilsbry.     Tryon,  Man.  Conch.,. 

vol.  XV.,  p.  410,  pi.  47,  f.  80,  81. 
1878.     Ringicula  australis,  Morlet.     Jour.  d.  Conch.,  p. 

125,  pi.  5,  f.  10. 
1878.     Ringicula  angasi.  Brazier.     P.L.S.  N.S.W.,  vol.  ii.^ 

p.  78. 
Hab. — Western  Port. 

Family  Philinidae. 

Genus   Philine,  Ascanius,  1772. 

Philine  angasi,  Crosse. 

1865.     Bullaea  angasi,  Crosse.     Jour.  d.  Conch.,  p.   38,. 

pi.  2,  f.  8. 
1865.     Philine  angasi,  Angas.     P.Z.S  Lond.,  p.  189,  No. 

222. 
1867.     Philine  angasi,  Angas.     M,  p.  227,  No.  263. 
1878.     Philine  angasi.  Brazier.     Chevert  Exped.     P.L.S. 

N.S.W.,  vol.  ii.,  p.  88,  No.  54. 
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1870.     Philine  angasii,  Reeve.     Conch.  Icon.,  vol.  xviii., 

pi.  1,  ^.  4. 
1886.     Philine  angasi,  Watson.     Chall.  Zool.,   vol.   xv., 

p.  671,  No.  1. 
1896.     Philine  angasi,  Kobelt.     Conch.  Cab.,  p.  152,  No. 
21,  pi.  19,  f.  21. 
Hab. — Port    Phillip   (common)  ;    Western    Port ;     Polwarth 
Coast. 

Obs. — We  do  not  regard  this  species  as  synonymous  with  P. 
aperta,  Lin.,  and  though  the  shells  of  these  two  species  are 
frequently  very  much  alike,  yet  there  are  points  which  serve  for 
distinction  even  with  such  a  relatively  characterless  form. 

Family  Aplysiidab. 

Genus  Aplysia,  Linnaeus,  1767. 

Aplysia  concava,  Sowerby. 

1822.     Aplysia  concava,  Sowerby.     Genera,  vol.  ii.,  6th 

pi.,  f.  3,  No.  39. 
1869.     Aplysia  concava.  Reeve.     Conch.  Icon.,  vol.  xvii., 

pi.  6,  f.  24  a,  b, 
1898.     Aplysia  concava,  Kiister.    Conch.  Cab.,  p.  18,  No. 
37,  pi.  7,  f.  12,  13. 
Hab. — Western  Port. 

Aplysia  tigrina.  Rang. 

Aplysia   tigrina,  Rang.     Hist.  Nat.  Apl.,  p.  57, 
pi.  11. 
1869.     Aplysia  tigrina.  Reeve.     Conch.  Icon.,  vol.  xvii., 

pi.  2,  f.  5  ay  b, 
1-898.     Aplysia  tigrina,  Kiister.     Conch.  Cab.,  p.  8,  pi.  4, 
f.  1,  2. 
Hab. — Portland  (Maplestone). 

Family  Pleurobranchidae. 
Genus   Pleurobranchus,  Cuvier,  1805. 
Pleurobranchus  angasi,  E.  a.  Smith. 

1884.     Pleurobranchus     angasi,     E.    A.    Smith.      Alert 
Zool.,  p.  88,  pi.  6,  f.  KK^ 
Hab.— Port  Phillip. 
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Pleubobbanchus  maculatus,  Quoy. 

1832.  Pleurobranchidium  maculatum,  Quoy.    Astrolabe 

Zool.,  vol.  ii.,  p.  301,  pi.  22,  f.  11-14. 
Hab.— Victoria  (Prof.  R.  Tate). 

Family  Umbrellidae. 
Genus  Umbrella,  Lamarck,  1812. 

Umbrella  corticalis,  Tate. 

1889.     Umbrella  corticalis,  Tate.     T.R.S.  S.A.,  vol.  xi.„ 
pp.  65,  66,  pi.  11,  f.  11, 
Hab.— Port  Phillip  Heads. 

Family  Siphonariidae. 
Genus  SIphonaria,  Sowerby,  1824. 

SiPHONABiA  DiEMENENSis,  Quoy  and  Gaimard. 

1833.  Siphonaria     diemenensis,     Quoy     and     Gaimard. 

Astrolabe  Zool.,  vol.  ii.,  p.  327,  pi.  25,  f.  1-12, 
1833.     Siphonaria  denticulata,  Quoy  and  Gaimard.     Id,y 

p.  340,  pi.  25,  f.  19,  20. 
1856.     Siphonaria    diemenensis.    Reeve.      Conch.    Icon.,. 

vol.  ix.,  pi.  1,  f.  1. 
1856.     Siphonaria  scabra,  Reeve.     //.,  pi.  1,  f.  2. 
1856.     Siphonaria  den ticu lata,  Reeve.     Id.,  pi.  1,  f.  4. 
1877.     Siphonaria  diemenensis,  T.  Woods.     P.R.S.  Tas.,. 

pp.  56-58. 

1877.  Siphonaria  denticulata,  T.  Woods.    Id,  pp.  54-56. 

1878.  Siphonaria  diemenensis,  T.  Woods.     Id.,  p.  46. 
1878.     Siphonaria  denticulata,  T.  Woods.     Id.,  p.  47. 
1901.     Siphonaria  diemenensis,  Tate  and   May.     P.L.S. 

N.S.W.,  vol.  xxvi.,  pt.  3,  p.  418. 
Hab. — Very  common  at  and  above  high  tide  mark  along  all 
rocky  portions  of  our  coast. 

Siphonaria  puniculata.  Reeve. 

1856.     Siphonaria  funiculata.  Reeve.     Conch.  Icon.,  vol. 
ix.,  pi.  2,  f.  6. 
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1867.     Siphonaria  funiculata,  Angas.     P.Z.S.   Lond.,  p. 
232,  No.  313. 

1877.  Siphonaria   funiculata,   T.  Woods.     P.R.S.  Tas., 

p.  58. 
1901.     Siphonaria   funiculata,    Tate   and    May.      P.L.S. 
N.S.W.,  vol.  xxvi.,  pt.  3,  p.  419. 
Hab. — Usually  an  associate  of  the  foregoing  species,  but  much 
less  common.     Hobson's  Bay  (Nat.  Mus.). 

Siphonaria  baconi,  Reeve. 

1856.     Siphonaria  baconi.  Reeve.     Conch.  Icon.,  vol.  ix., 
pi.  6,  f.  30. 

1878.  Siphonaria  albid€^  Angas.     P.Z.S.  Lond.,  p.  314, 

pi.  18,  f.  14,  15. 
1893.     Siphonaria   albida,   Ad  cock.     Hand   List  Aquat. 

Moll.  S.A.,  p.  11,  No.  456. 
1901.     Siphonaria  albida,  Tate  and  May.    P.L.S.  N.S.W., 
vol,  xxvi,,  pt.  3,  p.  419. 
Hab. — Back  Beach,    Sorrento,    to   Cape    Schanck  I    Western 
Port ;   Point  Addis ;   Airey's  Inlet ;   Anderson's  Inlet  (W.  H. 
Ferguson). 

Siphonaria  zonata,  T.  Woods. 

1877.  Siphonaria  denticulata,  var.  tasmanica,  T.  Woods. 

P.R.S.  Tas.,  p.  54. 

1878.  Siphonaria  zonata,  T.  Woods.     P.R.S.  Tas.,  p.  99. 
1878.     Siphonaria  zonata,  T.  Woods.     Id.^  p.  47  (name 

only). 
1901.     Siphonaria  tristensis,  Tate  and  May  (non  Sowerby). 
P.L.S.  N.S.W.,  vol.  xxvi.,  pt.  3,  p.  419. 
Hab. — Port  Phillip  ;  Corio  Bay ;   Western  Port ;  Anderson's 
Inlet  and  Kilcunda  (W.  H.  Ferguson) ;  Back  Beach,  Sorrento ; 
Spring  Creek  to  Cape  Otway. 

Obs. — The  type  of  this  species  is  in  the  National  Museum, 
Melbourne. 

Mr.  May  has  informed  one  of  us  that  the  inclusion  of  this 
species  in  the  Tasmaniaii  Census  was  a  mistake  and  refers  to  S. 
zonata,  T.  Woods. 
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Family  Gadiniidae. 
Genus  Gadinia,  Gray,  1824. 

Gadinia  angasi,  Dall. 

1867.     Gadinia   conica,    Angas.     P.Z.S.   Lond.,   pp.    115 
and  220,  pi.  13,  f.  27. 

1870.  Gadinia  angasi,  Dall.     Amer.  Jour.  Conch.,  vol. 

vi.,  p.  11. 
Hab. — Portsea,  Port  Phillip ;  Western  Port. 

Class   SCAPHOPODA. 

Family  Dentaliidae. 

Genus   Dentalium,  Linnaeus,  1758. 

Dentalium  lubricatum,  Sowerby. 

1860.     Dentalium  lubricatum,   Sowerby.     Thes.   Conch., 

vol.  iii.,  p.  97,  No.  3,  pi.  3,  f.  56. 
1872.     Dentalium  lubricatum,  Reeve.     Conch.  Icon.,  voL 

xviii.,  pi.  7,  f.  55. 
1896.     Dentalium  lubricatum.  Lesson.     Conch.  Cab.  (ed. 
Kuster),  p.  14,  No.  22,  pi.  4,  f.  3. 
Bab.— Cowes,  Phillip  Island,  Western  Port  (T.  S.  Hall). 
Obs. — We  have  to  thank  Mr.  C.  Hedley  for  the  identification 
of  this  species. 

Genus   Cad  U I  US,  Phillipi,   1841. 

Cadulus  acuminatus,  Tate. 

1871.  Cadulus    acuminatus    (Deshayes,    MS.),     Angas. 

P.Z.S.  Lond.,  p.  97. 
1878.     Cadulus  acuminatus,  Angas.     Id.,  p.  868. 
1887.     Cadulus  acuminatus,  Tate.     T.R.S.  S.A.,  vol.  ix., 

p.  194,  pi.  20,  f.  10. 
1890.     Cadulus     acuminatus     (Deshayes),      Whitelegge. 

P.R.S.  N.S.W.,  p.  117  in  reprint. 
1893.     Cadulus  acuminatus  (Deshayes),   Adcock.     Hand 

List  Aquat.  Moll.  S.A.,  p.  10. 
1898.     Cadulus  acuminatus,  Pilsbry  and  Sharp.     Tryon, 

Man.  Conch.,  vol.  xvii.,  p.  183,  pi.  32,  f.  47-49. 
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1899.     Cadulus    acuminatus,    Tate.      T.R.S.    S.A.,    vol. 

xxiii.,  p.  266,  pi.  8,  f.  11. 
1901.     Cadulus  petterdi  (Brazier),  Lodder.     List  of  Tas. 

Shells,  etc.,  P.R.S.  Tas.,  p.  15  in  reprint. 
1901.     Cadulus    acuminatus,    Tate    and    May.      P.L.S. 
N.S.W.,  vol.  xxvi.,  pt.  3,  p.  420. 
Hab. — Western  Port ;  Port  Albert  (T.  Worcester). 
Obs. — This  species  has  been  distributed   amongst   collectors 
under  the   name   of   0.   petterdi,    Brazier,   and    C.   petterdi,   T. 
Woods,  but  neither  of  these  gentlemen  figured  or  described  such 
a  species.     There  has  also  been  some  confusion  as  to  the  author 
of  the   species,   many  referring   to   Deshayes,    but   this   fog   is 
apparently  cleared  up  by  Professor  Tate*s  remarks  in  his  1899 
paper,  where  he  states  : — "  I  borrowed  the  name  after  Deshayes, 
who,  on  the  authority  of  Angas,  had  so  attached  his  MS.  name 
to  New  South  Wales  specimens  in  the  British  Museum,  and 
Angas  so  listed  the  species  for  South  Australia  on  the  testimony 
of  examples  forwarded  by  me." 


Art.  XX. — The  Phyllopoda  of  Australia,  including 
descriptions  of  some  new  Genera  and  Species. 

By  O.   a.   SAYCE. 

(With  Plates  XXVn.-XXXVI.). 
[Read  llth  December,  1902.] 

The  earliest  descriptions  of  Australian  Phyllopoda  are  those  of 
the  Rev.  R.  L.  King,  published  in  the  Proceedings  of  the  Royal 
Society  of  Van  Diemen*s  Land  for  1855.  Since  then  the  list 
has  been  considerably  added  to  by  various  workers ;  ^  but 
frequently  the  want  of  figures  and  more  detailed  descriptions- 
than  have  been  given,  makes  it  almost  impossible  to.  accurately 
identify  the  species. 

Our  thanks  are  especially  due  to  Prof.  G.  O.  Sars  for  his  very 
careful  redescriptions  and  figures  of  old  species,  as  well  as  for 
his  care  in  presenting  new  ones.  Besides  describing  some  spirit 
specimens  he  has  received  dried  mud  from  different  parts  of  the 
continent  and  successfully  hatched  out  in  Norway  a  considerable 
number  of  species,  and  given  valuable  information  of  the  life^ 
history  of  several. 

The  important  treatise  of  Messrs.  Baldwin  Spencer  and  Hall 
on  the  Phyllopoda  of  Central  Australia  in  the  Report  of  the 
Horn  Expedition  should  also  be  mentioned  here,  wherein,  besides 
descriptions  and  figures  of  new  species,  records  of  their  distribu^ 
tion  and  some  interesting  biological  observations  are  made. 

My  aim  in  this  paper  has  been  to  present  a  complete  catalogue 
of  the  Australian  Phyllopoda,  including  bibliographical  references^ 
and  redescribing  and  figuring  more  amply  those  that  appeared 
to  need  it,  and  of  which  I  had  specimens ;  also  giving  sufficient 
descriptive  detail  for  a  fairly  accurate  identification  of  each  of 
the  others.     Unfortunately  the  material   to  hand  of   the  several 


1  In  the  Proc.  Zool.  Soc.  London,  1886,  Prof.  Brady  gives  a  list  of  species,  not  only  of 
the  Phyllopoda,  but  all  the  Entomostraca  known  at  that  tinie. 


Phyllapoda  of  Australia.  225 

species  has  been  generally  insufficient  in  numbers  and  often  too- 
badly  preserved  to  do  justice  to  thera.  In  most  of  the  groups, 
particularly  the  Conchostraca,  there  is  considerable  variability 
of  form,  and  it  is  difficult  to  find  constantly  reliable  features, 
also,  what  is  constant  in  one  genus  may  be  inconstant  in  another, 
and  throughout  the  whole  order  sexually  matured  species  often 
alter  very  considerably  before  reaching  the  true  adult  size ;  so- 
that  a  considerable  sum  of  characters  must  be  taken  into  account,, 
and  larger  and  smaller  forms  examined,  before  laying  down  a 
good  diagnosis. 

For  material  I  am  specially  indebted  to  Prof.  Baldwin  Spencer,. 
M.A.,  F.R.S.,  and  Mr.  T.  S.  Hall,  M.A.,  of  the  Melbourne 
University,  and  to  the  authorities  of  the  South  Australian 
Museum  ;  also  to  several  other  persons  duly  mentioned  hereafter. 
I  desire  further  to  acknowledge  my  obligation  to  Professor 
Spencer,  in  his  capacity  of  Director  of  our  National  Museum,  for 
affi)rding  me  the  opportunity  of  consulting  certain  literature  and 
examining  some  foreign  specimens. 

I  have  considered  it  necessary  to  institute  two  new  genera, 
viz.  :  Parartemia  and  Branchinella,  and  have  described  six  new 
species,  as  well  as  redescribed  and  figured  several  others  ;  while- 
the  list  has  been  somewhat  shortened  by  the  cutting  out  of  a  few 
apparent  synonyms. 

Our  present  knowledge  of  the  group,  however,  must  not  be- 
considered  as  exhausting  the  Australian  Continent;  very  many- 
localities,  apparently,  have  not  been  searched.  It  is  hoped  that 
further  attention  will  be  given  to  them  by  field  workers,  and 
those  possessing  collections. 

The  nomenclature  is  in  conformity  with  that  of  Prof.  Sars, 
except  as  regards  the  endites  of  the  branchial  legs.  In  these 
appendages,  for  the  sake  of  uniformity  throughout  the  group, 
the  so  called  coxal  lobe  of  the  Limnadiidae  is  considered  as  the 
first  endite  ;  allowing  by  this  means  the  normal  number,  which 
is  six,  each  to  bear  a  constant  morphological  relationship 
throughout. 
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List  of  Species  and  their  distribution  in  accordance  with  the 
zoological  areas  instituted  by  Prof  Baldwin  Spencer} 

Each  area  is  denoted  by  its  first  letter,  and  one  letter  placed 
above  another  denotes  the  borderland  of  two  areas. 


Branchipodidae. 


TABE. 


E. 

1.  Artemia  australis  (sp.  nov.)         —  -         .         -  229 

2.  „        westraliensis  (sp.  nov.),  E.         -         -         -  230 

3.  „        proxima  B.         -         -         -  231 

E 

4.  Parartemia  zietziana  (gen.  et  sp.  nov.),    ^     -        -  231 

5.  Branchinella  australiensis  (gen.  nov.),  T.B.E.  -  233 

6.  „  eyrensis  (sp.  nov.),  E.         -         -         -  239 

7.  Strep tocephalus  archeri,  T.         -        -         -  240 

Apodidae. 

8.  Apus  australiensis,  E. 241 

9.  Lepidurus  \'iridis,  E.B.,  also  New  Zealand      -         -  242 

Limnadiidae. 

10.  Eulimnadia  dahli,  T.E. 244 

11.  „  sordida,  B. 245 

12.  „  rivolensis,  B.E. 245 

13.  „  victoriensis  (sp.  nov.),  B.      -         -         -  246 

14.  Paralimnadia  stanleyana,  B.,  also  India  ?         -         -  248 

15.  Limnadopsis  birchii,       E.       -         -         -         -         -  249 

16.  „  tatei,  E. 250 

17.  „  brunneus,  T.       -         -         -         -         -  250 

18.  Estheria  packardi,      E.B.,  also  India?    -         -         -  250 

19.  „         elliptica,  E. 252 

20.  ,,         sarsii  (sp.  nov.),  E.  -         -         -         -         -  252 

21.  „  lutraria,  E. 254 


1  These  areas  are  named  and  defined  as  follows :— 1,  Northern  and  north-eastern  coastal, 
•extending  as  far  south  as  about  the  Clarence  River,  and  including  also  New  Guinea — 
Torresian.  2,  Southern -eastern  coastal  area,  including  Southern  Victoria  and  Tasmania — 
Bassian.  3,  The  whole  of  the  interior,  together  with  West  Australia  and  almost  all  South 
Australia— Ej'rean.    See  Rep.  Horn  Exped.  Summary,  pp.  196  -199. 
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PAQB^ 

22.  Estheria  dictyon,  E. 255 

23.  Cyclestheria  hislopi,  T.,  and  India  -         -         -       256^ 

Zynceidae, 

24.  Lynceus  macleayana,  B.E.     -         -         -         -         -       25S 

25.  „         tatei,  B. 258^ 

26.  „         eremia,  E. 258- 

Sub-order  Phyllopoda. 

Entomostraca  of  various  shapes,  with  or  without  a  carapace  or 
shell  ;  the  possessors  either  having  it  fashioned  as  a  dorsal 
shield,  or  in  the  form  of  two  large  valves  enveloping  the  entire 
animal.  Eyes  sometimes  pedunculated,  sometimes  sessile. 
Ocellus  (simple  eye)  present.  All  the  appendages  placed  behind 
the  mouth  parts  respiratory,  of  approximately  uniform-  structure 
and  leaf-like  form  ;  their  number  very  variable,  10-63.  (This 
description  does  not  include  the  Cladocera). 

Rernarks. — Prof.  G.  O.  Sars  has  divided  this  sub-order  into 
three  groups.  They  are  of  widely  separated  types,  those  without 
any  carapace  or  shell  (Anostraca),  those  with  a  large  chitinous 
shield  arching  over  the  back,  which  in  outline  is  of  horseshoe 
shape  (Notostraca),  and  those  with  the  body  surrounded  by  a 
large  chitinous  bivalve  shell,  connected  dorsally,  and  capable  of 
being  opened  or  shut  by  the  aid  of  powerful  adductor  muscles, 
so  that  the  animal  may  be  entirely  enclosed. — (Conchostraca). 

None  are  marine  inhabitants,  and,  with  the  exception  of  but 
very  few  forms  which  live  in  salt  inland  waters,  are  only  found 
in  fresh  water,  and  usually  in  quiet  shallow  lakes  or  pools  (often 
less  than  a  yard  across),  which  completely  dry  up  periodically. 
They  range  in  length  from  a  quarter  inch  to  three  inches. 

Their  growth  is  often  surprisingly  rapid  ;  Messrs.  Spencer  and 
Hall  mention  in  the  Report  of  the  Horn  Expedition  to  Central 
Australia  that  in  only  a  few  days  after  a  fall  of  rain  numberless 
specimens  of  Apus,  measuring  2^  inches  in  length,  were  seen 
swimming  about  the  rain  pools  which  could  only  have  come  from 
eggs.  Probably  the  high  temperature  of  the  water  is  a  stimulus 
for  this  strikingly  rapid  development. 


«    «    <  * 
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Tribe  1 — Anostraca  (Naked  Phyllopods). 

Body  long,  very  soft  and  flexible,  and  without  any  trace  of 
-carapace  or  shell.  Eyes  distinctly  pedunculated.  First  pair  of 
Antennae  small  and  filiform ;  second  pair  in  the  male  formed  into 
A  clasping  organ ;  in  the  female  of  a  simple  character. 

Family  1 — Branchipodidae, 

Body  narrow,  cylindrical,  somewhat  thicker  in  front,  with  the 
tail  well  developed,  and  distinctly  segmented  in  both  sexes, 
terminating  in  two  bristle-beset  caudal  rami.  Prehensile  antennae 
•of  male  distinctly  segmented,  and  usually  furnished  with  a  rudi- 
inentary  sub-branch.  Frontal  appendages  present  in  the  male  or 
wanting.  Eleven  pairs  of  branchial  feet  present,  all  having  a 
.-single  serrated  external  covering  plate.  Marsupium  of  the  female 
>distinctly  sac-formed,  directed  backwards,  and  issuing  from  the 
two  foremost  caudal  segments. — (Sars). 

Synopsis  op  Local  Genera. 

(A)    Tail  with  eight  segments — 

1.  Male    claspers   with  2hd  joint  flat  and   triangular; 

caudal  rami  very  small. — Artemia. 

2.  Male  claspers  with  2nd  joint  claw-shaped ;  immov- 

able spiniform  projection  on  frontal  area  of  1st 
joint,  caudal  rami  very  small. — Parartemia. 

«(B)    Tail  with  nine  segments — 

3.  Frontal  appendages  simple,  spinulose,  united  proxim- 

ally,  varying  greatly  in  length ;  claspers  quite 
simple,  2nd  joint  claw-shaped,  not  angularly 
bent  near  the  tip ;  2nd  antennae  of  female  very 
long  and  ribbon-like ;  ovisac  stout,  pear-shaped. 
— Branchinella. 

4.  Frontal  appendages  long,  variously  lobed,  and  spinu- 

lose ;  claspers  with  2nd  joint  possessing  a  sharp 
basal  spur;  ovisac  short  and  broad,  eggs  large, 
and  few  in  number. — Chirocephalus. 

5.  Second  joint  of   male   claspers    long,    twisted,   and 

forked  irregularly ;  ovisac  long  and  slender. — 
Streptocephalus. 
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Genus  1 — Arte  mi  a. 
1.  Artemia  australis,  sp.  nov.    (PL  XXVIL). 

Description  of  Female, — Body  normally  slender ;  tail  of  eight 
segments,  equal  in  length  to  cephalon  and  trunk  combined, 
terminal  segment  as  long  as  the  two  preceding  ones  combined ; 
caudal  rami  narrow-lanceolate,  about  half  the  length  of  the 
terminal  segment,  not  articulated  to  it.  Eyes  large  and 
prominent. 

First  antennae  relatively  long.  Second  antennae  lanceolate,  a 
little  shorter  than  the  first  pair,  gradually  tapering  from  about 
the  middle  of  the  length  to  an  acute  tip,  but  not  drawn  out. 
Branchial  feet  each  possessing  the  normal  number  of  divisions. 
First  pair  very  small,  rather  smaller  than  the  last.  Each  with 
distal  lobe  of  endopodite  very  broad,  much  broader  than  the 
length  of  the  exopodite,  except  in  the  last  pair,  where  it  is  of 
about  equal  length  ;  in  each  it  is  laterally  produced  considerably 
beyond  the  level  of  the  upper  endites,  with  the  margin  evenly 
curved,  and  merging  into  the  distal  margin,  which  runs  in  an 
almost  straight  line  to  the  proximal  end  of  the  exopodite.  In  each 
pair  of  feet  except  the  last,  the  second  endite,  as  usual,  is  scarcely 
marked  off  from  the  first  one,  and  at  its  origin  there  is  a  little 
tubercle  ;  in  the  last  pair  it  is  much  smaller  but  more  conspicuous, 
and  from  its  edge  arise  three  much  larger  setae  than  those  on  the 
first  endite.  In  each  of  the  other  legs  the  two  first  endites  are 
uniformly  fringed  with  feathered  setae,  curving  upwards.  The 
third  endite  bears  one  very  long,  stout  spiniform  setae  and  one 
shorter  one,  the  former  twice  as  long  as  the  latter ;  the  fourth 
endite  has  two  and  the  fifth  one  stout  setae,  similar  to  the 
shorter  one  on  the  third  endite.  The  exopodite  is  about  twice  as 
long  as  its  greatest  breadth,  and  bluntly  pointed  at  the  end. 

Ovisac,  very  stout,  fully  as  broad  as  its  length,  the  anterior 
part  much  swollen  and  possessing  two  lateral  subconical  lobes. 
On  the  deeply  convex  ventral  surface  there  are  two  acute 
tubercles,  set  one  on  each  side  of  the  mid  axis.  The  neck  is 
short  and  extends  to  about  the  end  of  the  fourth  tail  segment. 

Length, — 9.5  ram.,  exclusive  of  caudal  rami. 
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Locality. — Brackish- water,  Sandhills,  Glenelg,  coastal  district 
of  South  Australia.  (S.A.  Museum,  collected  by  Mr.  Becker^ 
1890). 

Remarks, — Of  this  species  T  have  received  about  100  speci- 
mens, all  of  which  are  females  and  several  bearing  eggs,  but 
the  greatest  number  are  young  forms  not  fully  matured,  and 
probably  of  parthenogenetic  origin.  It  is  to  be  r^retted  that 
there  are  no  males  amongst  them,  but  I  think  there  is  little 
doubt  as  to  their  being  a  normal  Artemia. 

2.   Artemia  westraliensis,  sp.  nov.    (PL  XXVIIL, 

Figs.  Al  and  2). 

Description  of  Female, — Body  of  normal  form ;  tail  of  eight 
segments,  about  equal  in  length  to  cephalon  and  trunk  combined, 
terminal  segment  only  about  one-third  longer  than  the  preceding 
one,  caudal  rami  narrow-lanceolate,  very  long  for  the  genus, 
being  of  sub-equal  length  to  the  terminal  segment,  and  thickly 
fringed  with  feathered  setae.  Eyes  smaller  and  scarcely  so 
prominent  as  those  of  A.  australis. 

First  antennae  short  and  slender,  subequal  in  length  to  the 
eye  and  its  stalk.  Second  antennae  short,  slightly  longer  than 
the  first  pair,  broad-lanceolate,  apically  gradually  tapering  to  an 
acute  point.  Branchial  legs  agreeing  closely  in  shape  to  A* 
australis. 

Ovisac  differing  proportionately  in  shape  from  A.  australis, 
due  to  the  lateral  lobes  being  very  much  more  developed  (in  this 
species  swelling  out  on  each  side  to  enormous  saccular  distentions), 
and  a  correspondingly  smaller  neck  ;  also  there  are  no  acute 
tubercles  on  the  ventral  face.  It  is  considerably  broader  than 
long,  and  does  not  extend  as  far  as  the  end  of  the  third  tail 
segment. 

Length, — 11  mm.,  exclusive  of  caudal  rami. 

Locality, — LakeAurean,  Murchison,  West  Australia.  (Collected 
by  Mr.  J.  T.  Markes,  January,  1896). 

Remarks. — I  have  but  two  female  specimens  of  this  species, 
both  are  of  similar  size,  and  well  preserved.  It  may  be  that  it  is 
congeneric  with  the  following  species,  but  without  the  male  it  is 
impossible  to  say. 
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I  am  informed  by  a  resident  of  Murchison  that  the  water  of 
Lake  Aurenn,  from  which  this  species  was  taken,  is  always  more 
or  less  brackish,  but  never  very  salt.  During  the  rainy  season  it 
is  quite  fit  for  cattle  to  drink.  In  the  same  bottle  as  contained 
the  specimens  there  was  a  specimen  of  Apus  australiensis  and  a 
new  species  of  Estheria,  described  later  in  this  paper,  all,  accord- 
ing to  the  label,  collected  from  the  same  place  at  the  same  time. 

Unrecognisable  Species. 
Artemia  proxima,  King. 

J^e/. — Proc.  Royal  Soc.  Van  Diemen's  Land,  1855,  p.  70* 
Trans.  Entom.  Soc.  New  South  Wales,  L,  p.  162,  pi.  xi. 

No  figure  except  a  branchial  leg  of  the  fifth  pair  has  been 
published,  and  the  few  words  of  description  are  quite  meaning- 
less. The  specimens  were  collected  from  salt  pans  at  Newington, 
near  Sydney. 

Genus  2 — Parartemia,  nov. 

Body  slender ;  tail  slender  and  elongated,  of  eight  segments, 
the  terminal  one  long ;  caudal  rami  not  articulated  to  the 
terminal  segment,  of  flattened  form  and  very  short. 

Prehensile  antennae  of  male  large ;  first  joint  short  and  very 
stout,  directed  obliquely  outwards,  inner  margins  definitely 
formed,  so  that  the  pair  together  fit  closely  over  the  back  of  the 
female  during  copulation,  also  on  the  frontal  face  of  each  an 
immovable  spiniform  process,  presumably  homologous  with  the 
frontal  appendages  of  other  genera ;  second  joint  quite  simple, 
claw-shaped,  incurved,  slender,  and  of  firm  consistency. 

Branchial  feet  with  the  normal  number  of  parts ;  distal  lobe 
of  endopodite,  short  and  rather  broad,  produced  somewhat 
laterally,  but  apparently  not  so  much  as  in  Artemia ;  exopodite 
narrow.     Last  pair  without  covering  plate  or  gill. 

Ovisac  of  female  very  short  and  broad,  of  trilobate  form,  due 
to  two  very  large  lateral  saccular  lobes  narrowly  united  ventrally, 
and  medianly  therefrom  abruptly  arising  a  short  and  stout  neck. 

/Remarks. — This  new  genus  is  formed  to  receive  the  following 
new   species.      It  agrees  in  many  respects  with   Artemia,  but 
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differs  from  it  materially  in  the  shape  of  the  prehensile  antennae 
of  the  male,  and  the  ovisac  of  the  female,  and  also  in  some  other 
characters. 

Parartemia  zietziana,  sp.  nov.    (Plates  XXVIII.,  Fig.  B, 

and  XXIX.). 

Body  slender;  tail  greatly  elongated,  about  one-third  longer 
than  the  cephaloa  and  trunk  combined,  terminal  segment  fully 
twice  as  long  as  the  preceding  one.  Cephalon  large,  as  long  as 
iirst  four  segments  of  trunk  combined.  Eyes  small  and 
prominent. 

First  antennae  short.  Prehensile  antennae  of  male,  as  usual, 
directed  downwards ;  first  joint  with  bases  coalesced  to  each 
other,  short,  stout,  fleshy,  subquad angular  in  frontal  outline  and 
widely  divergent,  so  that  the  distail  ends  face  obliquely  outwards, 
to  which  are  articulated  the  second  joints.  These  are  twice  as 
long  as  the  first  joint,  of  firm  consistency  and  slender  cylindric 
shape,  curving  but  a  little  inwards,  gradually  tapering  from  the 
base  to  a  finely  pointed  extremity,  and  the  surface  unbroken  by 
any  ridges  or  spines.  From  the  middle  of  the  anterior  surface 
of  each  basal  joint,  and  directed  anteriorly,  arises  a  prominent 
immovable  spineform  process,  while  from  the  inner  side  which 
faces  directly  downwards,  there  is  projected  a  definite  ridge 
extending  nearly  to  the  distal  end  of  the  joint,  having  the  margin 
concave.  The  pair  of  ridges  are  only  separated  medianly  by  a 
very  narrow  fissure,  and  together  form  a  concave  space  which 
fits  over  the  back  of  the  female  during  copulation.  The  distal 
angle  of  each  ridge  is  narrowly  rounded  and  a  little  produced 
towards  the  end  of  the  joint. 

Second  antennae  of  female  about  the  length  of  the  head, 
obliquely  truncated  at  the  end  with  the  inner  angle  drawn  out  to 
an  acute  point. 

Branchial  feet  of  shape  normal  to  the  genus,  no  difierence  in 
the  two  sexes ;  covering  plates  rather  small,  gills  of  about 
similar  size.  Endopodite  with  terminal  lobe  broad  and  laterally 
expanded  more  or  less,  those  pairs  of  about  the  middle  area  being 
very  much  so,  side  margin  meeting  the  distal  end  in  a  broad  even 
curve,  and  fringed  with  spiniform  setae,  the  end  being  only  a 
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little  curved,  and  bearing  longer  and  finer  bristles.  The  first 
endite  is  of  usual  shape,  that  of  the  first  pair  bearing  at  about 
the  middle  of  the  length  a  particularly  stout,  long,  and  acutely 
pointed  spine  directed  upwards  and  slightly  curved,  and  bearing 
on  the  distal  Jjialf  many  minute  barbs.  The  second  endite  is 
about  one-third  of  the  length  of  the  first.  The  third,  fourth  and, 
fifth  small  and  subconical,  each  gradually  becoming  smaller  and 
bearing  several  of  the  usual  long  feathered  setae,  also  one  long 
finely  feathered  spine  and  one  very  short  one,  that  of  the  third 
being  very  long.  The  exopodite  is  long,  rather  narrow,  and 
apically  bluntly  pointed.  The  last  pair  of  feet  have  no  basal 
plate,  nor  gill,  and  is  smaller  in  size  than  the  first  pair. 

Penes  double,  wide  at  the  base,  hind  margin  straight,  front,  in  the 
middle,  having  a  wide  and  deep  sinus,  defined  above  by  a  right, 
angle,  and  below  by  a  conical  pointed  projection.  Ovisac  scarcely 
extending  beyond  the  second  tail  segment,  lateral  lobes  very  large, 
widely  divergent,  and  extending  dorsally  far  beyond  the  level  of 
the  back,  ventrally  narrowly  united,  not  bulging  at  all  outwards, 
neck  very  short  and  thick,  and  pointing  directly  outwards. 

Caudal  rami  less  than  one-third  the  length  of  the  ultimate 
segment,  of  flattened  form,  with  the  extremity  broadly  rounded, 
and  the  edges  thickly  fringed  with  feathered  setae. 

Length. — 3"  23  mm.      $  18  mm. 

Locality, — -Brackish-water  swamp  near  Lake  Alexandrina, 
South  Australia.     (S.A.  Museum,  collected  November,  1890). 

Remarks. — Of  the  specimens  received  about  20  are  males  of 
pretty  uniform  size,  and  only  one  female  of  rather  smaller  size. 
It  is  named  in  compliment  to  Mr.  A.  Zietz,  F.L.S.,  Assistant 
Director  of  the  South  Australian  Museum. 

Genus  3 — Branchinella,  nov. 

Characters. — In  general  appearance  like  Branchipus;  body 
stout,  tail  of  nine  segments  besides  the  caudal  rami,  the  latter 
well  developed  and  articulated  to  the  terminal  segment.  Oepha- 
lon  large.  Eyes  large  and  prominent.  Prehensile  antennae  of 
male  without  any  spur  or  accessory  branch  other  than  the  frontal 
appendages,  basal  joint  stout  and  fleshy  and  of  cylindric  form, 
second  joint  very  much  narrower,  quite  simple,  firm  and  chiti- 

10a 


234    Proceedings  of  the  Royal  Society  of  Victoria, 

nous,  curved  evenly  inwards,  not  at  all  angularly  bent  near  the 
tip,  inner  surface  usually  bearing  transverse  ridges.  Frontal 
appendages  simple,  spinulose,  minute  to  very  long  and  flexuose, 
proximally  coalescent  and  united  to  the  frontal  base  of  the 
claspers. 

.  Second  antennae  in  the  female  very  long,  flattened,  flexuose, 
apically  tapering  to  a  point ;  in  fully  matured  forms  often  extend- 
ing as  far  back  as  the  limit  of  the  trunk. 

Branchial  feet  possessed  with  the  usual  parts ;  covering- 
lamellae  large ;  exopodite  large,  broadly  ovoid ;  distal  lobe  of 
endopodite  well  extended,  ventral  margin  distinctly  emarginated, 
inner  margin  substraight,  scarcely  or  not  at  all  produced  beyond 
the  level  of  the  endites ;  endites  clearly  marked  off  from  the 
stem. 

Ovisac  large  and  stout,  of  pyriform  shape,  posteriorly  tapering- 
to  a  rather  long  neck.  Eggs  numerous,  generally  marked  with 
facets  bordered  by  raised  ridges. 

Male  with  a  pair  of  penes,  each  lying  introverted  within  a 
simple  unnotched  sheath  protruding  a  little  from  the  segment ; 
when  everted,  of  subcylindrical  shape,  long  and  spinulose. 

Remarks. — This  new  genus  is  instituted  to  receive  the  two 
following  Branchipods.  From  Branchipus,  with  which  they 
accord  closely  in  very  many  respects,  they  differ  in  the  male 
claspers  being  without  any  accessory  branch  or  spine,  and  the 
terminal  joint  not  being  at  all  angularly  bent  near  the  tip ;  also 
in  the  long  and  ribbon-like  second  antennae  in  the  female,  and 
apparently  in  the  peculiarly  characterised  penes  of  the  male. 
From  Ohirocephalus,  with  which  the  second  species  might  be 
placed  if  we  relied  on  the  frontal  appendages,  there  are  other 
differences  of  more  generic  importance  which  appear  to  separate 
it  from  that  genus. 

1.    Branchinella  austral iensis,  Richters. 

(Plate  XXX.) 

Branchipus  austral  iensis.  Dr.  F.  Richters,  Journal  de  Museum 
Godeffroy,  xii.,  1876,  pp.  43,  44,  pi.  3. 

Specific  Characters. — Body  stout,  cephalon  of  about  equal 
length  to  the  first  four  segments  of  trunk,  trunk  of  equal  length 
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to  the  tail.  Branchial  feet  each  with  covering  plate  very  large, 
distal  lobe  of  endopodite  (6th  endite)  rather  short,  broadly 
rounded  in  average  sized  sexually  matured  specimens,  but  in 
larger  ones  much  longer,  and  narrower  distally,  often  produced 
considerably  beyond  the  end  of  the  exopodite.  Distal  margin 
emarginate. 

In  each  of  above  characters  the  two  sexes  agree.  Afa/e  of 
smaller  size  than  female,  and  antennules  longer.  Claspers  large 
and  powerful,  basal  joint  with  inner  surface  clothed  with  minute 
teeth,  second  joint  longer  than  the  first,  inner  surface  possessing 
transverse  ridges.  Frontal  appendages  minute,  simple,  curled 
inwards  and  downwards,  their  inner  margin  minutely  spinulose, 
united  proximally,  and  attached  to  frontal  base  of  antennae. 
Caudal  rami  at  least  as  long  as  the  last  four  segments  of  tail 
combined,  (in  female  somewhat  shorter).  Sheath  of  penes  not 
notched,  penes,  when  everted,  stout,  bent  outwards  and  hind- 
wards  in  the  shape  of  a  sickle,  distal  half  thickly  clothed  with 
short  recurved  spines,  proximal  half  possessing  large,  stout, 
acute  spines  pointing  proximally. 

Female. — Second  antennae  very  long,  flattened,  flexuose, 
gradually  narrowing  to  a  somewhat  drawn-out,  pointed  end  ;• 
sometimes  they  extend  as  far  back  as  the  end  of  the  trunk,  but 
in  younger  although  sexually  mature  forms  often  very  much 
shorter.  The  ovisac  large,  pear  shaped,  with  apex  elongated, 
and  furnished  on  the  ventral  surface,  in  a  line  with  the  extremity 
of  the  first  segment  of  the  tail,  with  a  small  protruding  trans- 
verse ridge  or  lip.  In  forms  bearing  eggs  the  ovisac  varies  in 
size,  extending  in  some  to  the  end  of  the  fourth,  and  in  others  to 
the  sixth  segment  of  the  tail.  Eggs  sculptured  with  irregular 
hexagonal  facets  bounded  by  conspicuous  ridges. 

Length  of  largest  $  exclusive  of  caudal  rami,  30  mm.  Length 
of  largest  %  exclusive  of  caudal  rami,  40  m.m. 

Colour. — Translucent,  caudal  rami  vivid  reddish-orange,  ovisac 
flecked  with  patches  of  sky  blue. 

Distribution. — Queensland,  inland  area  (Dr.  Richters) ;  El  wood 
and  Rosstown,  Southern  Victoria  (collected  by  Mr.  R.  Cummins, 
B.Sc.) ;  Goornong,  near  Bendigo  (collected  by  Mr.  Alex.  Purdie), 
St.  Arnaud  (collected  by  Mr.  C.  J.  Gabriel),  both  Northern 
Victoria ;  coastal  area  ef  South  Australia  and  Central  Australia 
(S.A.  Museum). 
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Remarks. — This  large  and  handsome  Breinchipod  ha4S  not 
previously  been  recorded  outside  of  Queensland.  Besides  other 
localities  it  is  quite  common  near  Melbourne  (El wood  and  Boss- 
town),  except  when  the  little  rain  pools  in  which  they  live  dry 
up,  such  being  the  case  for  several  months  ^ver"^  year.  I  have 
never  known  them  to  live  in  the  larp;er  swamps  that  contain 
water  all  the  year  round. 

The  original  paper  of  Dr.  Kichters  describing  this  species  from 
Queensland  has  apparently  been  entirely  overlooked,  for  in  Pro- 
fessor Packard's  important  monograph  of  the  Phyllopods  of 
North  America,  published  seven  years  later  than  the  above 
paper,^  in  which  he  gives  a  list  of  known  species  of  the  family,  it 
1^  not  included,  and  he  remarks  that  no  Branchipodidae  occur  in 
Australia,  which  misstatement  has  been  made  since.  Sars  also 
has  missed  the  above  record  in  his  list  of  Australian  I^yllopoda.^. 

My  thanks  are  due  to  Mr.  T.  S.  Hall,  M.A.,  for  bringing  under 
my  notice  Richters'  paper,  and  I  have  no  doubt  from  comparison 
witli  his  figures  and  description  that  the  Victorian  form  speci- 
fically agrees  with  it.  I  have,  however,  thought  it  advisable  to 
more  fully  describe  it.  The  foregoing  description  and  following 
supplementary  remarks  have  been  made  after  an  examination  of 
numerous  living  specimens. 

Supplementary  Description. — The  males  and  females  live  in 
about  equal  proportion.  They  are  of  graceful  form,  and^  like 
other  Branchipods,  swim  on  their  back  by  the  aid  of  eleven  pairs 
of  large,  leaf-like  appendages,  which,  as  is  well  known,  serve  also 
for  respiration,  and  are  kept  in  rhythmic  undulation.  When 
occasion  warrants  they  are  able  to  propel  themselves  rapidly  by 
strong  jerks  with  their  long  tail,  which  is  provided  at  the  end 
with  a  pair  of  large  feathered  appendages.  By  the  movement  of 
the  branchial  feet  a  current  of  water  is  formed  that  flows  from 
behind  forwards  between  the  two  rows  of  feet,  and  in  this  way 
the  food  reaches  the  mouth. 

The  trunk  or  mesosome  is  somewhat  broader  than  the  cephalon^ 
and  is  formed  of  eleven  segments  which  are  of  subequal  length 
and  breadth.     The  tail,  or  metasome,  is  formed  of  nine  segments^ 


1  Twelfth  Annual  Report  of  U.S.  Geol.  and  Geog.  Survey  for  the  year  1878,  part  i.  (1888). 

2  Arch,  for  Math,  og  Naturvid,  Christiania,  xvii.,  No.  2. 
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the  first  two  (genital  segmeuts)  are  partly  coalescent  and  bear  on 
the  ventral  surface  the  two  penes  and  ovisac  of  the  respective 
sex,  the  remaining  seven  gradually  become  narrower  hindwards. 
The  cephalon  is  divided  into  an  anterior  part  and  a  so-called 
cervical  segment ;  the  anterior  pirt  is  broadest  posteriorly,  the 
stalked  eyes  are  large  and  prominent,  the  ocellus,  or  simple  eye, 
minute,  the  antennules  long  and  filiform,  and  extending  in  the 
males  to  about  the  end  of  the  basal  joint  of  the  claspers.  In  the 
females  they  are  relatively  slightly  shorter. 

The  labrum,  or  anterior  lip,  is  large  and  curves  below,  where 
it  covers  the  lower  part  of  the  powerful  mandibles.  Viewed  from 
below  it  is  of  the  usual  triangular  shape,  with  the  apex  pointed 
hindwards. 

The  branchial  limbs  are  borne  by  the  eleven  segments  of  the 
trunk,  and  gradually  increase  in  size  towards  the  middle,  then 
gradually  become  smaller  posteriorly.  They  are  of  normal  form 
and  size,  the  covering  plates  very  large  and  their  outer  margin^; 
serrated,  the  gills  much  smaller  and  of  ovoid  shape,  the  exopodite 
broadly  ovoidal,  with  outer  margin  almost  straight,  inner  strongly 
and  evenly  curved  from  the  proximal  to  the  distal  extremity. 
The  distal  lobe  of  endopodite  (6th  endite)  is  short  and  broad  in 
average  sized  specimens  (Fig.  7),  in  larger  ones  longer  and  pro- 
portionately narrower.  The  inner  side  is  never  produced  beyond 
the  level  of  the  endites  above,  and  the  distal  margin  is  distinctly 
excavated,  most  noticeable  in  the  limbs  of  the  middle  area;  inner 
margin  more  or  less  strongly  curved  (least  so  in  matured  forms), 
and  evenly  merged  into  the  distal  margin.  There  is  no  funda- 
mental difference  in  the  two  sexes. 

The  terminal  segment  is  short,  and  from  it  the  caudal  rami 
extend  posteriorly  and  somewhat  divergent,  and  are  rather  longer, 
in  the  males  than  females ;  they  are  dorso-ventrally  flattened,  and 
taper  gradually  from  the  base  to  the  narrowly  rounded  extremity, 
the  lateral  margins  and  end  being  fringed  with  long  feathered 
setae. 

In  mature  females  the  ovisac  is  pear-shaped,  with  the  apex 
elongated,  but  is  subject  to  considerable  differences  of  size  and, 
in  a  lesser  degree,  shape.  I  have  found  ripe  eggs  in  forms  where 
its  distal  extremity  only  extended  to  slightly  below  the  end  of 
the  third  segment  of  the  metasome  (Fig.    1),  and    others,   but 
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larger  forms,  where  it  extended  to  the  end  of  the  sixth  sefpnent 
(Fig.  3),  and  in  these  the  shape  was  more  conical.  The  opening 
at  the  end  of  the  ovisac  is  guarded  by  two  somewhat  protuberant 
lips,  the  dorsal  one  somewhat  overlapping  the  ventral  one.  On 
the  ventral  surface  in  the  mid  axis,  towards  the  anterior  end,  the 
wall  of  the  ovisac  projects  to  form  a  prominent  and  somewhat 
narrow  ridge,  or  lip ;  this  possibly  is  of  use  during  copulation. 

In  males  the  testes  (Fig.  4)  of  each  side  mostly  lie  near  the 
surface  in  the  first  segment  of  the  metasome,  which  is  somewhat 
swollen,  and  this  portion  of  them  is  very  much  coiled,  and  plainly 
to  be  seen  from  the  outside.  From  this  segment  they  extend  into 
the  third  segment,  but  run  further  from  the  surface  in  a  straight 
line  on  each  side  of  the  intestine,  and  are  only  to  be  seen  on 
careful  dissection.  On  this  account  it  may  be  that  Dr.  Richters' 
description  is  due  to  a  mistake,  for  he  says  that  this  species  is 
peculiar  to  the  genus  in  that  the  testes  are  only  situated  in  the 
first  segment  of  the  tail. 

The  vas  deferens  of  each  side  runs  directly  into  the  se<x>nd 
segment,  and  protrudes  outwards  for  a  short  distance;  this  portion, 
which  I  refer  to  in  this  paper  as  the  sheath  of  the  penis,  is  partly 
guarded  by  an  angular  projection  of  the  wall  of  the  segment. 
Several  specimens  were  noticed  with  two  long  and  comparatively 
stout  cylindical  processes,  the  penes,  comparable  to  the  cirri  of 
some  writers,  which  were  bent  outwards  and  hindwards  in  the 
form  of  a  sickle  (Figs.  5  and  6).  These  have  the  distal  half  of 
the  surface  facing  inwards  very  rugose,  while  more  proximally 
there  are  several  stout  spines.  The  outer  surface  has  the  distal 
half  thickly  studded  with  minute  spines,  and  along  the  whole 
length  of  each  side  there  is  a  longitudinal  row  of  stout,  acute, 
re-curved  spines,  with  swollen  bases,  which  increase  in  size 
proximally. 

On  dissecting  a  specimen  in  which  the  penes  were  not  project- 
ing outwards  it  was  found  that  each  were  lying  reflected  back- 
wards (introverted)  within  the  lumen  of  their  respective  sheath, 
with  the  distal  extremity  extending  to  almost  as  far  back  as  the 
testes.  It  is  clear,  therefore,  that  the  contents  of  each  testis  are 
forced  outwards  by  muscular  contraction,  and  each  penis  becomes 
pushed  outwards  (evet  ted)  in  consequence  of  the  pressure  of  the 
seminal  fluid  behind,  so  that  what  was  the  innermost  wall  of  the 
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penis  when  lying  within  the  lumen  of  the  sheath  becomes  the 
outermost,  and  each  penis  becomes  inflated  with  seminal  fluid. 
When  one  or  both  of  the  penes  enter  the  ovisac  it  would  seem  on 
structural  grounds  as  if  they  were  prevented  from  being  with- 
drawn in  consequence  of  the  large  recurved  spines,  and  must 
perforce  be  left  behind  after  copulation.  I  have,  however,  never 
found  any  remains  of  them  in  the  ovisac  bearing  mature  eggs. 
When  once  the  penes  are  everted,  there  do  not  appear  to  be 
any  muscles  to  enable  them  to  be  again  introverted. 

2.  Branchinella  eyrensis,  sp.  nov.    (PI.  XXXI.). 

Body  of  normal  form,  tail,  exclusive  of  caudal  rami,  about 
one-fourth  shorter  than  the  cephalon  and  trunk  combined. 
Caudal  rami  in  the  male  as  long  as  the  four  terminal 
segments  combined.  Frontal  appendages  very  long  and  ribbon- 
like, extending  much  beyond  the  limit  of  the  claspers, 
united  proximally  for  about  one-third  of  their  length  and 
bearing  stout  spines  only.  Claspers  of  normal  form,  second 
joint  evenly  curving  inwards,  of  similar  length  to  first  joint, 
inner  surface  with  very  strongly  marked  transverse  ridges. 
Second  antennae  of  f«'male  apparently  similar  to  those  of  B. 
australiensis  (incomplete  in  my  specimens). 

Branchial  feet  with  distal  lobe  of  endopodite  narrower  and 
longer  than  in  B.  austral iensis,  those  of  the  middle  area  in 
specimens  of  about  33  mm.  in  length,  with  the  inner  and  outer 
margins  converging  to  a  narrow  apex,  which  is  emarginated  in 
the  middle.     Gills  subcircular  in  outline. 

Ovisac  without  any  projecting  lip  or  ridge  on  ventral  surface. 
Penes  when  everted  from  their  sheaths  of  very  great  length, 
•extending  as  far  back  as  the  penultimate  tail  segment,  normally 
spinulose. 

Length. — Male,  exclusive  of  caudal  rami,  33  mm.;  female  a 
little  longer,  but  one  specimen,  locality  unknown,  fully  50  mm. 

Distribution.— ^'At^v  holes,  Upper  Onkaringa  Creek,  Central 
Australia  (S.A.  Museum,  collected  during  Elder  expedition,  May, 
189t).  One  female,  Wintinorina,  near  Lake  Eyre  (collected  by 
Mr.  H.  J.  Grayson). 

Remarks. — Five  specimens  were  received,  and  all  of  about 
similar   size.      In    general    appearance    they    are    very    like    B. 
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australiensis,  but  are  conspicuously  characterised  in  the  male  by 
the  very  much  greater  length  of  the  frontal  appendages  and 
penes,  and  in  the  female  l>y  no  lip  existing  on  the  ventral  surface 
of  the  ovisac.  The  feet  also  of  the  middle  area  have  the  terminal 
lobe  of  the  endopodite  considerably  narrower  distally. 

Genus  4 — Streptocephalus,  Baird,   1854. 

Streptocephalus  (?)  archeri,  G.  O.  Sars.     Arch,  for  Math, 
og  Naturvid,  Christiania,  xviii.,  No.  8,  pp.  4-13,  pi.  1. 

This  species  was  described  from  a  single  female  specimen  that 
had  been  raised  from  dried  mud  from  a  waterhole,  salt  at  high 
tide,  20  miles  from  Rockhampton.  On  account  of  the  sex  its 
generic  position  is  uncertain.  The  following  is  an  abreviation  of 
of  Sars'  description. 

Female. — Body  very  slender,  with  the  trunk  about  the  length 
of  the  tail  (excluding  the  caudal  rami).  Head  exhibiting  on  the 
dorsal  face  a  small,  but  well-defined,  rounded  quadrangular  and 
somewhat  elevated  area.  Eyes  comparatively  large.  Antennulae 
narrow  and  elongated.  Antennae  about  the  length  of  the  anten- 
nulae, applanted,  foliaceous,  not  compressed,  and  having  at  the 
obtusely  rounded  tip  a  very  short  pointed  projection.  Legs, 
apparently  of  the  usual  structure,  outer  part  of  endopodite 
broadly  rounded,  exopodite  lamelliform,  much  smaller  on  the 
lirst  than  on  the  succeeding  pairs,  basal  plate  minutely  and 
regularly  serrated.  Ovisac  rather  short  and  narrow,  scarcely^ 
reaching  beyond  the  second  caudal  segment ;  enclosed  ova  of  a 
very  peculiar  shape,  being  each  surrounded  by  a  tetrahedric  shell. 
Caudal  rami  very  much  elongated,  being  about  half  the  length  of 
tail  proper,  and  rather  narrow,  tapering  distally,  and  fringed  all 
round  with  strong  plumose  setae.  Body,  in  the  living  state  of 
the  animal,  highly  pellucid,  nearly  colourless,  caudal  rami,  how- 
ever, tinged  with  a  vivid  reddish-orange.  Length  of  adult 
female,  9  mm. 

Unrecognisable  Species. 
Chirocephalus,  sp.  • 

Mr.  T.  Whitelegge  says  in  his  list  of  Invertebrate  Fauna 
(Journal   Royal  Soc.  N.S.W.,  xxiii.,  1889,  p.  318)  that  there  are 
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three  examples  in  the  Australian  Museum,  which  were  collected 
from  near  Yass,  N.S.W.,  that  are  distinct  from  the  European 
species. 

Tribe  2. — Notostraca. 

Phyllopods  with  body  more  or  less  covered  above  by  a  broad 
vaulted  carapace,  which  is  united  anteriorly  with  the  head. 

Family  Apodidae. 

Carapace  broadly  rounded  in  front,  slightly  vaulted  and 
indented  behind,  with  a  distinct  transverse  cervical  furrow 
defining  the  head  posteriorly ;  the  latter  shovel-formed  and 
exhibiting  a  crescent-shaped  ventral  duplicature,  behind  which 
the  antennae  and  oval  parts  are  situated.  Hind  part  of  the  body 
projecting  more  or  less  behind  the  carapace,  and  divided  into 
numerous  segments,  encircled  by  tine  spikes.  Caudal  filaments 
very  much  elongated.  Males  very  rare,  considerably  smaller 
than  the  females,  and  without  special  prehensile  organs.  (G.  O. 
Sars,  in  part). 

Remarks. — This  family  contains  only  two  genera,  which  are 
closely  allied,  and  have  a  world-wide  distribution.  Each  is  repre- 
sented in  Australia. 

Synopsis  of  the  Genera. 

1.  Last  caudal  segment  not  prolonged  between  the  caudal 
filaments  to  a  lamellar  expansion. — Apus. 

3.  Last  caudal  segment  bearing  a  lamellar  expansion. — 
Lepidurus. 

Genus  1 — Apus,  Schaeffer,   1756. 

Apus  australiensis,  Spencer  and  Hall. 

References. — Spencer  and  Hall,  Victorian  Naturalist,  vol.  xi. 
(1895),  p.  161.  Spencer  and  Hall,  Report  Horn  Expedition  to 
Central  Australia,  part  ii..  Zoology,  pp.  231-234,  pi.  20,  figs.  1-3. 
Sars,  Arch,  for  Math,  og  Naturvid,  Cliristiania,  xix..  No.  1,  pp. 
5-12,  pi.  i.  and  ii. 
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Distribution, — West  Australia,  South  Australia,  inland  area  of 
New  South  Wales,  and  northern  area  of  Victoria. 


Genus  2 — Lepidurus,  Leach. 
Lepidurus  viridis,  Baird. 

1850.     Lepidurus  viridis,   Baird.     Proc.   Zool.  Soc.  Lond., 

p.  254,  fig.  1. 
1866.     Lepidurus  angasii,  Baird.     Proc.  Zool.  Soc.  Lond., 

p.  122,  fig.  1. 
1878.     Lepidurus   kirkii,    G.    M.    Thomson.      Trans.    New 

Zealand  Inst.,  xi.,  p.  260,  pi.  ii.,  fig.  E4. 

1878.  Lepidurus    compressus,    G.    M.    Thomson.      Trans. 

New  Zealand  Inst.,  xi.,  p.  260,  pi.  ii.,  ^^,  E5. 

1879.  Lepidurus  viridulus,  Tate.     Proc.  Royal  Soc.  South 

Australia,  1878-9,  p.  136. 
(?)  1894.     Lepidurus    angasii,    G.    O.    Sars.      Arch.    Naturv., 

Christiania,  xii.,  pt.   2,  No.  7,  pp.   4-13,  pi.   i., 
fig.  M5. 
1896.     Lepidurus  viridis,  Spencer  and  Hall.     Report  Horn 
Expedition  to  Central  Australia,  pt.  ii..  Zoology, 
p.  233. 
This  species  is  by  no  means  uncommon  in  rain-water  pools  in 
the  neighbourhood  of  Melbourne,  and  also  inland. 

Distribution. — Inland  and  coastal  areas  of  N.S.W. ;  northern 
and  southern  areas  of  Victoria  ;  southern  area  of  South  Australia ; 
Tasmania ;  and  New  Zealand. 

Tribe  3 — Conchostraca, 

Characters. — Phyllopoda,  with  body  surrounded  by  a  large 
bivalved  shell,  so  that  the  animal  may  be  completely  enclosed. 
Often  bearing  a  striking  resemblance  to  certain  bivalved 
MoUusca. 

Fam  ily  1 — Liffinadiidae. 

Characters. — Shell  generally  compressed  and  furnished,  in  the 
full-grown  animal,  with  a  varying  number  of  lines  of  growth. 
Head  of  medium  size,  and  only  slightly  different  in  the  two  sexes. 
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Trunk  elongated  and  very  movable ;  caudal  part  well  developed, 
curved  downwards,  forming  posteriorly  two  juxtaposed  dentated 
lamellae,  and  terminating  in  two  movable  claws.  First  pair  of 
antennae  more  or  less  elongated,  and  generally  lobed  in  one 
margin ;  second  pair  with  slender  rami,  considerably  longer  than 
the  scape.  Masticatory  part  of  the  mandibles  without  distinct 
teeth.  Legs  numerous  (16-28  pairs),  with  comparatively  short 
endites ;  dorsal  lobe  of  exopodite  in  the  female  elongated,  in  two- 
or  three  of  the  middle  pairs,  into  filiform  appendages,  supporting 
the  egg-mass.     (G.  O.  Sars). 

Synopsis  op  Local  Genera. 

(A)  Head  possessing  a  frontal  clavate  process  ("  haft"  or  "  affix- 
ing"  organ).     First  two  pairs  of  legs  in  male  prehensile. 

1.  Shell  much  compressed,  thin,  ovoidal,  pellucid,  lines  of 

growth  inconspicuous,  few ;  no  trace  of  umbones. 
Animal  not  crowded  within  the  shell ;  about  18  pairs 
of  feet.     Bisexual. — Eulimnadia. 

2.  Shell  much  compressed,  parchment-like,  dorsum  possessing 

a  longitudinal  series  of  spiny  processes;  lines,  of 
growth  conspicuous  ridges  \  um bones  minute.  Feet 
numerous,  26-32  pairs. — Limnadopsis. 

3.  Shell  compressed,   rather  thin,  male  differing  very  con- 

siderably from  female  in  form ;  lines  of  growth 
inconspicuous,  very  numerous ;  umbones  large  and 
prominent.  Otherwise  like  Eulimnadia.  —  Para- 
limnadia. 

(B)  Head  without  a  frontal  appendage.     Shell  with  more  or 
less  prominent  umbones. 

4.  Shell  orbicular,  thin,  smooth,  lines  of  growth  few  (about 

7).  Antennulae  simple ;  only  first  pair  of  legs  in 
male  prehensile.  — Cyclestheri a. 

5.  Shell  oval,  more  or  less  globose,  generally  brownish  in 

colour,  lines  of  growth  conspicuous,  numerous  (about 
10-20).  Antennulae  lobed.  First  two  pairs  of  legs, 
prehensile  in  the  male. — Estheria. 
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Genus  1— Eulimnadla,  Packard,  1874.     (PL  XXXIV., 

Figs,  la,  by  c). 

1.  Eulimnadia  dahli,  G.  O.  Sars. 

Reference. — Arch,  for  Math,  og  Naturvid,  Christiania,  xviiL, 
2^o.  8,  pp.  14-30,  pis.  ii.-vi. 

Specific  Characters. — Shell  in  both  sexes  of  same  appearance^ 
-very  thin  and  pellucid,  without  any  trace  of  umbones ;  seen 
laterally,  of  a  rather  regular  elliptical  shape,  with  the  height  but 
little  more  than  two-thirds  of  the  length,  dorsal  margin  evenly 
vaulted,  and  having  its  greatest  convexity  somewhat  in  front  of 
the  middle,  ventral  margin  forming  a  perfectly  even  curve,  and 
joining  the  anterior  and  posterior  edges  without  any  intervening 
angle,  both  extremities  nearly  equal,  obtusely  rounded  at  the  tip, 
and  having  above  a  distinct  angle;  seen  from  above,  narrow 
fusiform,  the  greatest  width  in  front  of  the  middle.  Maximum 
number  of  lines  of  growth  only  four  pairs.  Head  having  m  both 
^exes  the  frontal  part  considerably  produced ;  rostrum  in  female 
very  short  and  obtuse,  being  only  defined  in  front  by  a  slight 
sinus ;  that  of  male  considerably  more  prominent,  terminating  in 
An  acute  point.  Antennae  and  oral  parts  of  the  usual  structure, 
excepting  that  the  posterior  maxillae  are  quite  rudimentary. 
Le^s,  20  pairs,  having  the  epipodites  of  considerable  size ;  the 
two  {interior  pairs  in  male  very  strong,  subchelate.  Tail  with 
two  short,  juxtaposed  dentiform  projections  in  front  of  the  caudal 
•claws,  the  latter,  throughout  the  greater  part  of  their  length, 
fringed  posteriorly  with  long  ciliated  setae,  caudal  plates  termi- 
nating below  in  a  very  acute,  straight  corner,  and  having  the 
posterior  edge  divided  into  12-16  small  denticles;  dorsal  spines 
present  only  in  a  single  distinctly  developed  pair. 

Length  of  shell  in  female  attaining  7  mm.;  in  male,  5.50  mm. 
<G.  O.  Sars). 

Locality. — Neighbourhood  of  Port  Darwin,  Northern  Australia 
{Sars) ;  Charlotte  Waters,  Central  Australia  (collected  by  P.  M. 
Byrne,  Esq.,  March,  1896). 

Remarks. — A  considerable  number  of  specimens  that  I  have 
from  Charlotte  Waters  are  undoubtedly  this  species.  They  agree 
very  closely  with  Sars'  description  and  figures  in  all    respects 
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except  in  not  possessing  a  rudimentary  joint  to  the  fifth  endite 
of  the  fourth  pair  of  legs  in  the  male;  also  the  shells  of  the 
female  are  frequently  considerably  more  vaulted,  but  except  for 
this,  which  appears  to  be  a  variable  feature  in  other  species  of 
this  genus,  the  shape  is  in  exact  agreement. 

2.  Eulimnadia  sordida,  King. 

Limnadia  sordida,  King.  Proc.  Royal  Soc.  Van  Diemen's 
Land,  1855,  p.  70. 

King  gives  no  figure,  and  the  only  description  is — "  Branchial 
legs  as  in  Limnadia  stanleyana,  3rd  finger  of  tridactyle  feet, 
three-jointed;  last  segment  of  the  body  with  19  or  20  spines  on 
each  side.  This  species  is  larger  than  L.  stanleyana,  and  bears 
considerable  resemblance  to  L.  mauritiana  (Grevin)." 

Locality. — Pond  near  Botany  Bay,  N.S.  W.  (King) ;  Moore 
Park,  near  Sydney,  N.S.W.  (Whitelegge). 

Remarks. — I  am  inclined  to  regard  E.  rivolensis,  Brady,  as  a 
synonym  of  this  species,  but  without  examining  specimens  from 
the  original  locality  it  is  impossible  to  say ;  it  is  certainly  con- 
generic with  it.  The  subapical  process  of  the  two  first  pairs  of 
legs  are  three-jointed;  also  it  agrees  in  the  number  of  dorsal 
denticles  of  the  tail. 

3.  Eulimnadia  rivolensis,  Brady.    (PI.  XXXIL). 

Brady,  Proc.  Zool.  Soc.  London,  1886,  p.  87,  fig.  D.;  Spencer 
and  Hall,  B/eport  Horn  Expedition,  pt.  ii.,  p.  238. 

Description. — Shell  greatly  compressed,  thin,  smooth,  and 
parchment-like,  without  any  trace  of  umbones,  lines  of  growth 
scarcely  discernable  without  staining,  comparatively  numerous, 
crowded  very  closely  together  for  a  short  distance  at  the  margin 
(number  about  6),  afterwards  abruptly  much  wider  i^art  (about 
5) ;  none  on  the  umbonal  region  nor  for  some  distance  surround- 
ing it ;  all  meeting  closely  together  at  the  antero-dorsal  angle. 
Male  in  lateral  view  rather  narrowly  ovoidal  in  fully  matured 
specimens,  but  in  younger  ones  shorter  and  relatively  broader 
behind ;  back  evenly  arched,  varying  considerably  in  degree  of 
convexity ;  greatest  convexity  a  little  in  front  of  the  middle ;  front 
deep  and  boldly  rounded,  curving  a  little  beyond  the  end  of  the 
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hinge  without  any  definite  angle,  thence  receding  in  a  bold  curve 
to  join  the  ventral  margin  ;  the  latter  almost  straight,  posteriorly 
ascending  somewhat  and  merging  into  an  evenly  rounded  tip. 
Female  of  similar  shape,  but  with  back  more  vaulted. 

Head  with  rostral  expansion  in  female  short  and  generally 
acute  at  the  tip,  but  sometimes  obtuse  like  E.  dahli ;  in  the  male, 
compared  with  that  species,  very  much  longer,  and  not  acutely, 
but  bluntly,  pointed. 

Legs,  20  pairs.  Male  with  two  first  pairs  of  legs  subchelate, 
subapical  appendage  long,  three-jointed ;  hands  in  lateral  view 
subquadrate,  inner  margin  above  the  thumb-like  projection  with 
an  angular  prominence.  Fourth  leg  not  having  a  rudimentary 
joint  to  fifth  endite  as  in  E.  dahli,  remaining  pairs  as  in  the 
female,  except  that  in  the  latter  the  ninth  and  tenth  pairs  have 
the  proximal '  lobe  of  the  exopodite  with  a  long  thread-like 
appendage.  Tail  long,  with  the  two  longitudinal  dorsal  ridges 
almost  straight,  each  possessing  very  many  (about  20)  acute  little 
denticles,  also  from  3-5  pairs  in  front  of  the  anal  setae  only 
slightly  larger  than  the  others.  Movable  caudal  claws  evenly 
curved  upwards,  and  not  more  than  the  proximal  half  bearing 
feathered  setae  \  in  E.  dahli  they  are  much  straighter,  and  the 
greater  part  of  their  length  bears  feathered  setae. 

Size. —  ?,  length  about  9  mm.,  width  variable;  <^,  rather  less 
in  length  and  proportionately  narrower. 

Distribution. — Neighbourhood  of  Rivoli  Bay,  South  Australia 
(Brady) ;  Upper  Onkaringa  Creek,  Central  Australia  (S.  and  H.); 
Cheltenham,  Southern  Victoria ;  and,  if-  my  supposition  of  its 
being  synonymous  with  E.  sordida.  King,  is  correct,  also  New 
South  Wales. 

Remarks. — I  have  been  enabled  to  examine  specimens  of  this 
species  collected  from  the  same  neighbourhood  as  the  types  came 
from,  also  a  few  specimens  from  Victoria.  The  latter  agree  in 
all  respects  with  the  former  except  that  the  shape  of  the  shell 
posteriorly  is  deeper  and  more  broadly  rounded.  As  in  other 
species  of  Eulimnadia  males  occur  in  much  fewer  numbers  than 
females. 

4.  Eulimnadia  victoriensis,  sp.  nov.    (PI.  XXXIIL). 

Description. — Shell  smooth,  very  thin  and  translucent,  much 
compressed,  without  any  umbones ;  lines  of  growth  inconspicuous, 
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maximum  number  four,  meeting  closely  together  at  antero-dorsal 
angle.  In  male,  seen  from  the  side  of  oblong  shape,  back  evenly 
arched,  front  deep,  not  produced  in  the  least  beyond  the  antero- 
dorsal  angle,  sub  truncated,  then  receding  in  a  bold  even  curve, 
and  merging  into  the  ventral  margin ;  posterior  considerably 
narrower  than  anterior  margin,  and  merging  into  the  ventral 
margin  in  a  wide,  even  sweep.  That  of  female  agreeing  with 
the  male,  except  that  the  back  is  more  vaulted,  often  very  much 
more  so,  the  width  being  sometimes  fully  three-quarters  of  the 
length  ;  its  greatest  convexity  a  little  in  front  of  the  middle. 

Male  with  two  first  pairs  of  legs  having  hands  rather  slender, 
a  little  longer  than  broad,  gradually  widening  distally,  only  a 
barely  perceptible  rounded  prominence  above  the  thumb  on  the 
inner  margin ;  subapical  appendage  two-jointed,  that  of  second 
not  very  much  longer  than  in  the  first  pair.  Third  legs  with 
fifth  endite  short  and  broad,  and  its  cylindric  appendage  rather 
short ;  exopodite  comparatively  long,  and  extending  not  far  short 
of  the  extremity  of  the  cylindric  appendage.  Fourth  legs  with- 
out any  rudimentary  joint  on  the  fifth  endite.  Remaining  pairs 
without  any  apparent  difference  from  E.  rivolensis.  Each  of  the 
legs  in  the  female  also  similar  to  that  species.  Rostrum  of 
female  short,  generally  acute,  but  sometimes  obtuse ;  that  of 
male  varying  in  length,  rarely  so  long  as  in  E.  rivolensis,  and 
mostly  more  pointed.  Tail-piece  with  dorsal  plates  fringed  with 
about  16  subequal  little  denticles,  and  anterior  to  the  setae 
generally  three  slender  and  relatively  long  curved  ones,  gradually 
increasing  in  length  anteriorly.  Caudal  claws  and  terminal  teeth 
of  dorsal  plates  slender,  the  former  with  inner  margin  feathered 
for  not  more  than  half  their  length. 

length  of  largest  female  in  my  collection,  9.5  mm.;  that  of 
male,  which  are  much  fewer  in  numbers,  8.25. 

Locality, — Elwood,  southern  area  of  Victoria. 

Synopsis  op  Local  Species. 

Anterior  and  posterior  edges  of  shell  nearly  equal,  and 
narrowly  rounded,  lines  of  growth  about  four,  not  meeting 
closely  together  at  the  antero-dorsal  angle ;  end  of  tail,  below,  at 

the  articulation  of  caudal  claws,  with  a  pair  of  conspicuous  acute 

11 
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processes ;  caudal  claws  almost  straight,  and  feathered  for  most 
of  their  length.  Male  with  rostrum  short  and  acute ;  subapical 
cylindric  appendage  to  hands  two-jointed. — dahlL 

Shape  of  shell  rather  like  preceding  species,  although  deeper 
and  subtruncated  in  front,  never  produced  in  front  of  the 
anterior  end  of  the  hinge  as  in  following  species,  back  of  female 
generally  greatly  vaulted ;  lines  of  growth  about  four,  meeting 
closely  together  at  antero-dorsal  angle;  caudal  claws  slender, 
feathered  for  not  more  than  half  their  length. — vicioriensis. 

Shell  in  front  produced  in  a  broadly  rounded  curve  somewhat 
beyond  the  level  of  the  end  of  the  hinge,  never  immediately 
receding  therefrom ;  rostral  expansion  of  male  very  long  and 
usually  bluntly  rounded  ;  subapical  cylindric  appendage  of  hands 
three-jointed.  — rtvolensis. 

This  species  may  be  a  synonym  of  sordida. 

Genus  2 — Paralimnadia,  G.  O.  Sars. 

This  genus  has  been  suggested  by  Sars  for  the  following 
species,  but  so  far  is  undefined  by  a  description. 

Paralimnadia  stanleyana,  King.   (PL  XXXIV.,  Fig.  2  «,  b), 

Linmadia  stanleyana.  King.  Proc.  Roy.  Soc.  Van  Diemen's 
Land,  1855. 

Limnadia  stanleyana,  King.  Trans.  Entom.  Soc.  N.  S.  Wales, 
vol.  i.,  p.  162,  pi.  xi. 

Limnadia  stanleyana,  Glaus.  Ueber  den  Korperbau  einer 
australischen  Limnadia  und  iiber  das  Mannchen  derselben. 
Zeitschr.  f.  wissensch.  Zoologie,  Bd.  22,  1872,  p.  355,  pi.  xxix. 
and  XXX. 

Eulimnadia  stanleyana,  Sars.  Arch,  for  Math,  og  Naturvid, 
Christiania,  xvii.,  pt.  2,  No.  7,  pp.  16-28,  pis.  2  and  3. 

Paralimnadia  stanleyana,  Sars.     Id.^  xviii..  No.  8,  p.  15. 

Specific  Characters. — Shell  much  compressed,  and,  seen  from 
the  side,  in  fully  grown  females,  subtriangular  in  form,  umbones 
very  prominent  and  occurring  much  nearer  the  anterior  than 
posterior  extremity,  dorsal  margin  obliquely  declining,  ventral 
margin  strongly  curved  in  the  middle,  anterior  extremity  short, 
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rounded,  anterior  rather  produced  and  obtusely  truncated  at  the 
tip ;  shell  in  young  specimens  more  regularly  oval  or  elliptical  in 
form,  with  the  umbones  not  at  all  projecting.  Shell  in  adult 
male  much  narrower  than  in  female,  seen  from  the  side,  oblong 
oval  in  form,  umbones  not  very  prominent,  dorsal  margin  nearly 
horizontal,  posterior  extremity  broadly  expanded.  Valves  rather 
thin,  and  provided  in  fully  grown  specimens  with  numerous  lines 
of  growth,  in  young  ones,  as  usual,  with  a  much  smaller  number 
of  such  lines.  Head  triangular,  with  the  frontal  part  narrowly 
produced,  and  having  the  usual  affixing  organ ;  rostral  expansion 
in  female  much  shorter  and  blunter  than  in  male,  and  in  both 
sexes  defined  from  the  frontal  part  by  an  obtuseangular  notch. 
Legs,  17  pairs  in  female,  18  pairs  in  male;  epipodites,  or  gills, 
not  particularly  large.  The  two  anterior  pairs  of  legs  in  male 
subsimilar,  prehensile ;  hand  rather  expanded,  with  a  triangular 
projection  inside ;  claw  very  strong,  and  tipped  by  a  small  suck- 
ing disk,  thumb  obtuse,  densely  clothed  with  curved  spinules  and 
carrying  a  small  setous  lobe,  subapical  appendage  biarticulate. 
Tail  with  about  ten  denticles  on  each  side. 

Length  of  adult  female  10  mm.,  of  male  11  mm.     (G.  O.  Sars). 

Remarks, — Professor  Sars  refers  with  doubt  as  a  synonym 
Estheria  compressa,  Baird,  from  India,  and  also  says  Eulimnadia 
sordida.  King,  from  N.S.W.,  may  be  specifically  identical.  I 
think  it  more  likely,  however,  as  previously  stated,  that  the 
latter  agrees  with  E.  rivolensis,  which  I  have  had  an  opportunity 
of  examining  and  Sars  had  not. 

Distribution. — Coogee,  N.  S.Wales  (King) ;  near  Sydney  (Sars) ; 
and,  if  Baird's  Estheria  compressa  is  really  a  synonym,  also  in 
India. 

Genus  3— Limnadopsis,  Spencer  and  Hall,   1896. 
1.  Limnadopsis  birchii  (Baird). 

Estheria  birchii,  Baird.  Proc.  Zool.  Soc.  London,  1860,  p. 
392,  pi.  Ixxii.,  fig.  1  a-e, 

Limnadopsis  squirei,  Spencer  and  Hall.  Report  Horn  Expe- 
dition, il,  p.  239,  figs.  15-19. 

Messrs.  Spencer  and  Hall  agree  with  me  that  their  L.  squirei 
is  in  specific  agreement  with  Baird's  Estheria  birchii — which, 
however,  is  a  normal  Limnadopsis. 
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The  species  has  been  well  described  and  figured  by  Spencer 
and  Hall. 

Distribution, — Namoi  River,  N.  S.  Wales,  in  error  originallj 
printed  Wamoi  River,  South  Australia  (Baird) ;  Alice  Springs 
country  between  Oodnadatta  and  Charlotte  Waters,  Central 
Australia  (S.  and  H). 

2.  Limnadopsis  tatei,  S.  and  H. 

Reference. — Loc.  cit.^  p.  241,  figs.  20-27. 

Distribution. — Between  Oodnadatta  and  Charlotte  Waters. 
Central  Australia  (S.  and  H.) ;  Wintinorina,  near  Lake  Eyre* 
(collected  by  Mr.  H.  J.  Grayson). 

2.  Limnadopsis   brunneus,  S.  and  H. 

Reference. — Loc.  cit.^  p.  243,  figs.  28,  29. 

Locality. — Near  Port  Darwin,  Northern  Territory  of  Soatfir 
Australia. 

Synopsis  of  Species  (partly  after  S.  and  H.) 

1.  Dorsum  of  shell  well  arched.     Length  over  20  mm.      Legs^ 

32  pairs.  Telson  with  dorsal  spines  numerous  and 
about  equal  in  size.  Carapace  very  minutely  pitted. 
Maxiamm  number  of  ridges,  15. — birchii. 

2.  Dorsum  generally  straight.    Length  less  than  15  mm.    Legs, 

26  pairs.  Telson  with  dorsal  spines  few  and  very 
irregular  in  size.  Maximum  number  of  ridges,  13^ 
— tatei. 

3.  Shape  subequal  to  preceding,  but  dorsal  spines  regular  and 

very  small,  Carapace  pustulate.  Ridges  about  34.. 
Colour,  rich  brown. — brunneus. 

Genus  4 — Estheria,  Ruppell. 

1.  Estheria  packardi,  Brady.     (PI.  XXXIV.,  Figs.  3  a,  b,  c)^ 

Brady,  Proc.  Zool.  Soc.  London,  1886,  p.  85,  1^^^.  C.  Sars^ 
Arch,  for  Math,  og  Naturvid,  Christiania,  xvii.,  pt.  2,  No.  7,  pp. 
28-35,  pi.  4,  5.     Sars,  Development  from  ova,  op,  cit.y  xviii.,  No^ 
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2,  pp.  1-17,  pis.  1-4.  Spencer  and  Hall,  Report  Horn  Expedi- 
tion, Zoology,  ii.,  p.  236,  figs.  9-14. 

Synonym  ?  E.  boysii,  Baird. 

Specific  Characters, — Shell  tumid,  seen  from  the  side  ovoidal, 
varying  somewhat  in  shape,  of  firm  consistency.  Umbones  well 
defined,  occuring  much  nearer  anterior  than  posterior  end. 
Ridges  numerous,  varying  in  number  in  different  varieties. 
Sculpture  between  ridges  formed  by  more  or  less  radiating  lines. 
Dorsal  tail-plates  thickly  fringed  with  small  acute  denticles. 
Segments  of  trunk  dorsally  with  many  spines.  Distal  dorsal 
limit  of  head  always  distinctly  produced  backwards  as  a  lappet 
to  overlie  the  following  cervical  segment.  Scarcely  swollen  in 
front  of  eyes. 

Distribution. — Lake  Bonney,  near  River  Murray,  and  Fowler's 
Bay,  both  in  southern  area  of  South  Australia  (Brady,  typical 
variety).  Common  in  waterholes  along  the  Finke  and  its  tribu- 
taries, also  in  the  Macumba  and  Stevenson  Rivers,  Central 
Australia  (S.  and  H.,  three  varieties) ;  Hay,  N.  S.  Wales  (Sars, 
typical  variety).  Typical  variety  common  in  many  places  in 
Northern  and  Southern  Victoria ;  and  if  Sars  is  right  in  thinking 
E.  boysii  specifically  identical,  also  India. 

The  following  four  varieties  have  been  determined  by  Spencer 
and  Hall: — 

Estheria  packardi^  var.  typica. 

Length  of  adult  shell  about  9  mm.  Spirit  specimens  dark 
brown.  Ridges,  about  24  ;  sculpture,  well  defined  radial  straight 
lines,  with  their  inner  ends  branching. 

Estheria  packardi^  var.  cancellata. 

Shell  more  tumid  than  the  preceding  variety,  but  about  similar 
in  size.  Ridges,  30-40,  crowded  towards  the  margin ;  sculpture 
strongly  marked,  towards  the  margin  with  the  crowded  ridges 
cancellated,  and  their  inner  edge  moniliform. 

Estheria  packardi^  var.  minor. 

Shell  moderately  tumid,  smaller  than  above  (about  4  mm.). 
Dorsum  declining  posteriorly  behind  the  umbones.  Umbones 
very  prominent.     Ridges  very  numerous  (about  30),  beset  with 
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long  white  setae ;  sculpture  not  so  strongly  marked  as   in 
preceding  variety  and  without  any  moniliform  appearance. 


2.  Estheria  elHptica,  G.  O.  Sara.      (PI.  XXXVI.  Fig.  B). 

Arch,  for  Math,  og  Naturvid,  Christiania,  xix.,  No.  1,  pp.  12- 

17,  pi.  2. 

Specific  Characters,  Female. — Shell,  seen  laterally,  of  a  rather 
regularly  elliptical  form,  anything  but  equilateral,  the  umbones 
placed  far  in  front,  dorsal  margin  behind  the  umbones  nearly 
straight,  and  not  angular  behind,  free  edges  of  valves  evenly 
curved  throughout,  both  extremities  being  rounded  and  nearly 
equal,  though  the  anterior  one  appears  a  little  more  obtuse  than 
the  posterior  ;  seen  from  above,  rather  tumid,  greatest  width  in 
front  of  the  middle,  posterior  extremity  more  pointed  than  the 
anterior.  Valves  of  rather  firm  consistency,  with  1 4  very 
strongly  marked  and  elevated,  ridge-like,  concentric  lines  of 
growth,  each  provided  in  their  posterior  part  with  short,  stoat 
bristles,  surface  between  the  lines  finely  and  irregularly  reticulata 
marginal  area  rather  broad,  and  furnished  with  numerous  densely 
crowded  concentric  striae,  which  are  not  at  all  raised.  Upper 
surface  of  head  bent  at  nearly  a  right  angle  close  to  cervical 
impression,  rostrum  somewhat  blunted  at  the  tip.  Number  of 
legs,  22-23  pairs.  Tail  of  usual  shape,  with  a  single  pair  of 
dentiform  projections  at  the  base  dorsally,  caudal  plates  produced 
beneath  into  strong  unguiform  processes,  and  each  having  along 
the  dorsal  edge  numerous  (from  20-30)  denticles  of  unequal  size, 
caudal  claws  slender,  without  any  setae  at  the  base,  but  having 
their  outer  part  distinctly  denticulated  along  the  concave  edge. 
Colour,  dark  reddish  brown.  Length  of  adult  female  scarcely 
exceeding  5  mm.     (G.  0.  Sars). 

Locality. — Near  Roebuck  Bay,  West  Australia  (G.  O.  Sars), 

3.  Estheria  sarsii,  sp.  nov.     (PI.  XXXV.,  Figs.  1  a~/). 

Description  of  Male. — Shell  moderately  tumid,  of  firm  oonsia- 
tency,  seen  from  the  side  ovoidal,  umbones  much  nearer  Ae 
anterior  than  posterior  margin,  very  wide,  and  ez 
much  above  the  dorsal  line.      Dorsal  bin       o  f 
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than  half  the  length  of  the  shell,  terminating  pOBteriorly  ia  a 
distinct  obtuse  angle,  thence  declining  obliquely  hindwards,  and 
later  merging  into  ventral  margin  in  a  narrow  curve.  Front  deep, 
leaving  dorsal  line  without  any  angle,  thence  forming  a  regular 
broad  curve,  set  vertically.  Ventral  margin  evenly  convex. 
Lines  of  growth,  about  ten  ridges,  each  fringed  with  short,  thick 
bristles ;  sculpture  reticulate  near  the  margin,  becoming  irregu- 
larly hexagonal  more  distal ly. 

The  animal  is  crowded  within  the  shell,  and  quite  normal  to 
the  genus.  It  is  characterised  by  a  very  prominent  rounded 
area  in  front  of  the  confluent  eyes,  and  the  upper  posterior  limit 
of  the  head  segment  projects  backwards  a  little,  but  not  nearly 
so  marked  as  in  E.  packardi. 

The  branchial  feet,  compared  with  K  packardi,  are  consider- 
ably broader,  and  the  atylet  produced  from  the  £fth  endite 
(calling  the  coxal  lobe  the  first)  is  only  one^not  two — jointed. 
The  hands  of  the  two  first  pairs  of  legs  are  subquadrate,  being 
wider  proximally  than  E.  packardi ;  the  margin  of  the  outer 
side  is  almost  straight,  the  inner  straight  for  half  ite  distance, 
when  it  is  abruptly  cut  inwards,  forming  a  right-angled  projec- 
tion. This  marks  the  origin  of  the  thumb,  which  is  half  the 
length  of  the  hand,  and  is  directed  directly  downwards,  not 
deQected  outwards  as  in  E.  packardi ;  also  in  that  species  the 
inner  margin  gradually  widens  from  the  proximal  to  the  distal 
end,  unbroken  by  any  angular  projection. 

The  last  few  segments  of  the  trunk  have  no  spines,  or  only 
minute  ones,  but  more  anteriorly  they  have  a  transverse  series  of 
slender  ones  gradually  increasing  in  size  and  number  (about  10), 
bot  these  are  not  set  on  such  prominent  elevated  projections,  nor 
are  they  quite  so  numerous,  as  in  E.  packardi. 

The  tail  segment  is  short  and  deeply  concave  above ;  in  front  of 
the  anal  setae  there  is  a  single  pair  of  short,  straight  denticles,  broad 
at  the  base  and  acutely  pointed.  The  paired  ridges  bear  but  a 
few  very  small  irregularly  set  denticles,  and  terminate  in  a  stout 
upturned  and  curved  one  of  normal  size,  that  of  each  plate  being, 
fts  is  usual  in  the  genus,  deUected  at  different  angles.  The 
Bovable  claws  are  comparatively  short,  and  the  inner  margins 
led  with  feathered  setae  for  about  half  their  length, 
of  shell,  e  mm.;  depth,  5  mm. 
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Locality, — Lake  Aurean,  Murchison, West  Australia,  in  associa- 
tion with  A  rtemia  westraliensis  (collected  by  J.  T.  Markes,  Esq., 
January,  1896). 

Remarks. — I  have  but  one  example  of  this  species,  a  male.  It 
differs  materially  from  E.  elliptica,  another  West  Australian 
species  (of  which  only  the  female  has  been  described),  in  the 
shape  of  the  shell,  and,  although  of  much  larger  size,  in  a  rather 
less  number  of  ridges,  also  by  not  possessing  the  numerous 
secondary  lines  of  growth  near  the  outer  margins.  It  is  named 
in  compliment  to  Professor  G.  O.  Sars,  the  renowned  carcinologist. 

4.  Estheria  lutraria,  Brady.    (PI.  XXXV.,  Fig.  2  a--e), 

Brady,  Proc.  Zool.  Soc.  London,  1885,  p.  85,  ^g,  B;  Spencer 
and  Hall,  Report  Horn  Expedition,  Zoology,  ii.,  p.  234,  figs.  4,  6. 
.  Shell  very  large,  reaching  14  mm.  in  length,  and  moderately 
tumid.  Dorsum  straight  for  almost  its  total  length,  abruptly 
curving  into  posterior  margin  without  any  angle,  thence  obliquely 
receding  anteriorly.  Umbones  small,  narrowly  pointed,  and 
very  near  the  anterior  limit.  Front  broadly  and  evenly  rounded, 
meeting  the  dorsum  in  an  obtuse  angle.  Ridges  equidistant,  12- 
16,  sometimes  with  fine  bristles,  sculpture  between  irregularly 
reticulate.  Mature  forms  with  tail  very  short,  dorsal  lamellae 
deeply  concave  (younger  forms  longer  and  not  so  concave), 
denticles  small,  few  (about  5),  one  pair  in  front  of  anal  setae 
straight  and  comparatively  short,  caudal  claws  thickly  clothed 
on  inner  margin  for  half  their  distance  with  feathered  setae. 
Dorsum  of  last  few  trunk  segments  without  spines,  or  sometimes 
very  minute  ones.  Distal  dorsal  limit  of  head  meeting  the  hind 
margin  in  a  right  angle.  Eyes  confluent,  area  in  front  con- 
spicuously swollen.  Third  pair  of  legs  in  male  with  fourth 
endite  having  the  lower  angle  produced  downwards  as  a  definite 
little  finger-like  process  tipped  with  a  few  setae ;  articulated 
stylet  of  fifth  endite  one-jointed. 

Length  of  largest  shell  seen  by  me,  14  mm. 

Distribution. — Innamincka,  Central  Australia  (Brady);  valley 
of  Stevenson  River,  and  head  of  the  Anna  Creek,  Central 
Australia  (S.  and  H). 
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5.  Estheria  dictyon,  S.  and  H.     (PI.  XXXVL,  Fig.  A). 

Report  Horn  Expedition,  Zoology,  ii.,  p.  236,  figs.  6-8. 

Shell  much  smaller  (about  8  mm.)  than  E.  lutraria,  more 
compressed,  of  a  thinner  consistency,  but  quite  similar  in  lateral 
outline  to  E.  lutraria.  Ridges  equidistant  (about  10),  bearing 
stout  bristles,  sculpture  forming  irregularly  hexagonal  spaces. 
Dorsal  plates  bearing  about  eight  long,  slender  denticles,  anterior 
pair  in  front  of  anal  setae  very  long,  slender,  and  curved  hind- 
wards.  Dorsum  of  last  few  segments  of  trunk  each  with  a  stout 
«pine,  more  anteriorly  with  four  transversely  set  ones;  caudal 
olaws  unclothed,  or  bearing  but  few  feathered  setae.  Head 
agreeing  with  E.  lutraria,  but  eyes  not  confluent,  separated  by  a 
narrow  line. 

Locality,— YBXm  Creek,  in  the  James  Range,  Central  Australia 
(S.  and  H). 

Remarks. — I  am  inclined  to  regard  this  as  but  a  young  form 
•of  E.  lutraria ;  the  specimens  I  have  are  rather  macerated,  and 
scarcely  well  enough  preserved  to  allow  of  the  dissection  of  the 
^animal ;  also  there  are  no  males  for  comparison. 

Synopsis  op  Local    Species. 

1.  Shell  more  or  less  tumid,  umbones  well  defined  and  placed 

far  in  front ;  ridges  comparatively  very  many,  sculpture, 
radiating  lines  variously  formed.  Upper  distal  ex- 
tremity of  head  produced  to  a  distinct  linguiform 
projection  overlying  the  distal  part  of  cervical  segment. 
Dorsal  denticles  of  tail-piece  small,  very  numerous,  and 
unequal  in  size. — packardi. 

2.  Shell  seen  laterally  of  a  rather  regular  elliptical  form,  ridges 

about  14  in  number  and  near  the  margin  many 
secondary  lines  of  growth,  sculpture  irregularly  reticu- 
late. Upper  distal  extremity  of  head,  seen  laterally, 
bent  at  nearly  a  right  angle  ;  rather  prominent  in  front 
of  eye  \  tail  similar  in  shape  and  armature  to  previous 
species,  caudal  claws  rather  slender,  without  any 
feathered  setae  at  the  base,  their  outer  part  distinctly 
denticulated. — elliptica. 
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3.  Dorsal   line   terminating   posteriorly   in  a  distinct   angle, 

margin  thence  declining  obliquely;  front  deep  and 
boldly  curved,  umbones  very  large  and  prominent, 
ridges  about  12,  equidistant;  sculpture  reticulate  near 
the  margin,  becoming  irregularly  hexagonal  more  dis> 
tally.  Head  in  lateral  view  with  upper  distal 
extremity  produced  hind  wards  a  little,  forming  an 
acute  angle  with  the  apex  rounded  off;  very  prominent 
in  front  of  eyes.  Tail  possessing  very  few  irregularly 
placed  little  denticles. — sarsii, 

4.  Shell  large,  long,  and   tumid,  back  straight  for  almost  its 

total  length,  umbones  very  small  and  quite  near  the 
anterior  limit,  ridges  equidistant,  12-16,  sculpture  irregu- 
larly reticulate.  Head  in  lateral  view  sharply  bent  at 
a  right  angle  and  projecting  considerably  beyond  the 
level  of  the  cervical  segment ;  a  little  prominent  in. 
front  of  the  confluent  eyes.  Tail-piece  with  dorsal 
denticles  small,  few  (about  5),  only  one  comparatively 
short  pair  in  front  of  anal  setae. — luiraria, 

5.  Lateral  outline  of  shell  quite  similar  to  above,  but   more 

compressed,  of  thinner  consistency  and  smaller  size  : 
ridges  equidistant,  about  10,  sculpture  well  defined  irreg- 
ularly hexagonal  spaces.  Eyes  separated  by  a  narrow 
space.  Tail-piece  bearing  about  eight  long  slender  den- 
ticles, one  pair  in  front  of  anal  setae  very  long,  slender, 
curved  hindwards.  Caudal  claws  with  none  or  very  few- 
feathered  setae  at  the  base.  —  dictyon. 

Genus— Cyclestheria,  G.  O.  Sars,  1887. 
Cyclestheria  hislopi  (Baird).     (PL  XXXVL,  Fig.  C  1,  2). 

Estheria  hislopi,  Baird.  Proc.  Roy.  Soc.  London,  xxlvii. 
(1859),  pi.  Ixiii.,  tig.  1. 

Limnadia  hislopi,  Brady.  Journal  Linn.  Soc,  xix.,  p.  294,  pL 
XXX vii.,  figs.  1-3. 

Cyclestheria  hislopi,  Sars.  Vid.  Selsk.  For.,  Christiania,  1888^ 
No.  1,  ])p.  6-60,  pis.  i-viii. 

Shell  somewhat  tumid,  with  the  valves  rather  thin  and  pellucid^ 
irregularly  rounded,  dorsal  line  in  adult  females  very  strongly 
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curved  and  sometimes  almost  angular  in  the  middle,  umbones 
close  to  the  anterior  extremity,  rather  prominent  lines  of  growth, 
in  adult  specimens,  6-7.  Cephalic  crest  evenly  curved  dorsally, 
rostral  part  obtusely  rounded  and  finely  serrated  above.  Ocellus 
nearly  as  large  as  eye.  Antennae  with  both  branches  seven- 
jointed,  scape  provided  at  the  end  above  with  two  or  three 
expansions,  densely  supplied  with  recurved  spines.  Caudal  plate 
with  7-8  pairs  of  dorsal  spines,  besides  the  slender  terminal  claws, 
last  pair  largest,  and  armed  at  base  with  a  row  of  about  10  small 
secondary  denticles.  Colour,  clear  yellowish  or  corneous,  more 
or  less  tinged  with  green. 

Size. — Length  of  shell  in  adult  $  attaining  5  mm.,  height 
nearly  the  same.     (Sars). 

Distribution. — Near  Rockhampton,  Queensland  (Sars);  Nagpur, 
India  (Baird) ;  Ceylon  (Brady) ;  Celebes,  East  Africa,  Brazil 
(Sars). 

Family  2 — Lynceidae} 

Characters. — Shell  very  tumid ;  the  valves  without  lines  of 
growth,  and  connected  dorsally  by  an  imperfect  hinge.  Head  of 
enormous  size,  ending  in  a  downward-curved  rostrum  of  a 
dijfferent  form  in  the  two  sexes.  Trunk  comparatively  short 
and  massive ;  tail  rudimentary.  Number  of  legs  not  exceeding 
12  pairs,  only  the  first  pair  in  the  male  prehensile.  (Abbreviated 
from  Sars). 

Genus — Lynceus,  Miiller,  1785. 

Syn. — Limnetis,  Loven  ;  Hedessa,  Lifevin. 

Generic  Characters. — Shell  more  or  less  spherical,  smooth,  and 
without  distinct  umbones.  Head  carina  ted  medially,  and  pro- 
duced ill  the  female  to  a  more  or  less  pointed  rostrum,  in  the 
male  to  one  abruptly  truncated ;  at  the  sides  of  the  head  a  well- 
developed  arcuate  fornix.  Caudal  part  very  small,  not  bent 
downwards,  and  without  dentated  lamellae,  but  covered  beneath 
by  an  opercular  lamella.  Twelve  pairs  of  legs  in  the  female,  in 
the  male  ten.     (Abbreviated  from  Sars). 


1 1  have  followed  the  Rev.  T.  R.  R.  Stebbing,  who,  by  the  law  of  priority,  restores  the 
genus  Lynceus  in  place  of  Limnetis.— The  Zoologist,  Mar.,  1902. 
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1.  Lynceus  macleayana  (King).     (PI.  XXXVL,  Fig. 

D  1,  2,  3). 

Limnetis  macleayana,  King,  Proc.  Roy.  Soc.  Van  Diemen's 
Land,  1855,  p.  70.  Trans.  Ent.  Soc.  N.  S.  Wales,  vol.  L,  p.  161, 
pL  xi.  Sars,  Archiv.  for  Math,  og  Naturvid,  Christiania,  xvii., 
No.  2,  pp.  35-43,  pis.  6-7. 

1  have  collected  this  species  from  swamps  at  Elwood, 
Southern  Victoria,  and  have  also  identified  it  in  a  collection  of 
Entomostraca  received  from  Mr.  C.  Gabriel  from  St.  Arnaud, 
Northern  Victoria.  The  specimens  are  without  any  differences 
•either  in  form  or  size  from  Professor  Sars'  very  careful  drawings 
and  descriptions.  King's  specimens  came  from  near  Sydney,  and 
those  of  Sars'  from  Hay,  N.  S.  Wales. 

Length  of  adult  female,  7  mm.;  male  about  the  same. 

2.  Lynceus  tatei  (Brady).     (PI.  XXXVI.,  Fig.  E,  1,  2,  3). 

Limnetis  tatei,  Brady,  Proc.  Zool.  Soc.  London,  1886,  p.  84. 
Sars,  Archiv.  for  Math,  og  Naturvid,  Christiania  xvii..  No.  2, 
pp.  43-46,  pi.  8. 

Specimens  collected  by  me  at  Rosstown  and  Elwood,  Southern 
Victoria,  differ  in  no  fundamental  features  from  Sars'  description, 
but  many  were  much  larger,  the  females  reaching  the  length  of 
6.3  mm.  and  males  5.75  mm. 

Brady's  specimens  came  from  near  Rivoli  Bay,  South  Australia, 
and  Sars'  from  near  Sydney,  New  South  Wales. 

3.  Lynceus  eremia  (S.  and  H).     (PL  XXXVL,  Fig.  F, 

1,  2,  3). 

Limnetis  eremia,  Report  Horn  Expedition,  Central  Australia, 
pt.  ii.,  1896,  p.  244,  figs.  30,  31,  32. 

Locality. — Cooper's  Creek,  Central  Australia  (S.  and  H.). 

Synopsis  of  Local  Spkcies. 

1.  Shell  very  tumid,  nearly  globose,  seen  from  the  side  some- 
what irregularly  rounded,  greatest  height  not  nearly 
attaining  the    length    and    occurring   in    front   of    the 
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middle,  dorsal  margin  boldly  curved  anteriorly,  almost 
straight  and  obliquely  declining  behind,  ventral  margin 
evenly  curved  and  passing  into  the  anterior  and  pos-^ 
terior  edge  without  any  intervening  angle,  anterior 
extremity  broader  than  the  posterior.  Female  with 
rostral  expansion  in  front  view  very  broad,  obtusely 
rounded  at  the  extremity,  without  any  lateral  projec- 
tions ;  that  in  the  male  transversely  truncated,  lateral 
corners  scarcely  produced. — mac/eayana. 

2.  Shell  less  tumid  than  preceding  species,  in  lateral  view 

subcircular,  nearly  as  high  as  it  is  long,  dorsal  margin 
sloping  rather  steeply  behind,  anterior  extremity  very 
broad  and  blunted,  posterior  narrow  and  rounded. 
Rostral  expansion  in  female  much  produced,  frontal 
view,  narrow  linguiform,  with  a  distinct  notch  on  each 
side  of  the  obtusely  rounded  tip  ;  in  the  male  with 
distal  lateral  edges  projecting  beyond  the  apical  face. — 

3.  Form   of    shell    resembling   the   preceding   one,    but    with 

posterior  extremity  much  more  narrowly  rounded. 
Rostral  expansion  in  both  sexes  shorter  and  more 
constricted  in  the  middle  than  either  of  the  former 
species ;  that  of  the  female  notched  on  each  side  near 
the  apex ;  in  the  male  rapidly  expanding  distally,, 
lateral  edges  not  projecting  beyond  the  face. — eremia. 


TERMINOLOGY    AND    EXPLANATION     OF    PLATES,. 

XXVIL-XXXVI. 

Divisions   op   Body  : 

C.     Cephalon  (1.    Head  segment.     2.  Cervical  Segment). 
Ms.  Mesosome  or  Trunk.     T  Metasome  or  Tail. 

Appendages   of   Cephalon  ; 

A^     Antennulae  or  first   antennae.       A^.  Antennae  or    second 
antennae.     F.  A.  Frontal  appendages  of  Branchipodidae. 
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H.  Affixing  on  Haft  organ  of  certain  Limnadiidae, 
Lp.  Lip.  M.  Mandibles.  M^  M'  First  and  second 
Maxillae.     (Eyes  and  ocellus). 

Appendages  of  Mbsosomb  : 

L.  Branchial  legs  with  respective  number  added.  (C.P. 
Covering-plate.  G,  gill.  E.  exopodite.  Bn^ — En*. 
endites). 

Appendages  op  Metasome  : 

O.R.  Caudal  rami  and  Caudal  claws.  In  Branchipodidae  the 
two  first  segments  (genital  segments)  bearing  Ov.  ovary, 
or  P.  penes,  in  respective  sex.     E.  egg. 

Plate  XXVII. 
Artemia  australis  $ . 

Plate   XXVIII. 
A.     Artemia  westraliensis  $ .     B.   Parartemia  zietziana  $ . 

Plate  XXIX. 
Parartemia  zietziana  (T. 

Plate  XXX. 

Branchinella  australiensis  (Richters).  1.  Small  ovigerous 
female,  side  view.  la.  Extremity  of  second  antennae. 
2.  Head  and  appendages  of  male.  2d.  Armature  of 
inner  surface  of  first  joint  of  claspers.  2a.  Right  hand 
branch  of  frontal  appendage.  3.  Portion  of  tail  show- 
ing ovary  of  large  sized  female.  4.  Portion  of  tail  of 
male  showing  internal  generative  organs  of  one  side, 
with  sheath  of  penis  protruding  outwards.  5.  Similar 
to  preceding  but  with  the  two  penes  everted  from  their 
sheaths.  6.  Penis  of  left  side  more  highly  magnified. 
7.  Fifth  branchial  leg  of  small  sized  male. 

Plate   XXXI. 
Branchinella  eyrensis. 
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Plate  XXXII. 
Eulimnadia  rivolensis. 

Platb   XXXIII. 
Eulimnadia  victoriensis. 

Plate   XXXIV. 

1.  Eulimnadia  dahli,  after  Sars.     2.  Paralimnadia  stanleyana, 
after  Sars.     3.  Estheria  packardi. 

Plate  XXXV. 
1.  Estheria  sarsii.     2.  Estheria  lutraria. 

Plate  XXXVI. 

A.  Tail-piece  of  Estheria  dictyon.  B.  Estheria  elliptica.  C. 
Cyclestheria  hislopi.  D.  Lynceus  macleayana,  lateral 
view  of  shell,  and  front  view  of  head  of  male  and 
female.  E.  Lynceus  tatei.  F.  Lynceus  eremia.  (B,  C, 
D  and  E  drawn  after  Sars,  F  after  Spencer  and  Hall). 


Pror.  R.8.  Vi<:t<yria,  ItMrj.       Plate  XXVII. 


Proc.  R.a.  VKtoria,  1902.      Plate  XIVIII. 


A.    ArTEUIA    WKSTKALIBNSIS.  B.    ParARTBUIA   ZII!TZtANA. 


Proc.  R.S.   Victoria.  1902.       Plate  XXIX. 


Parartemia  zietziana   $. 


Ptoc.  R,S,    Victoria,  1902.       Plate  XXX. 


BrANCHINELLA    AUBTHALIKNais. 


Proc.  B.8.  rictoritt.  1902.      Plate  XXXI. 


Branch  I NKLLA  byrensis. 


Proe.  R.a.  Victoria,  1902.      Plate  XXXIt. 


EtTLIMNADU    RlVOLSHaW. 


Prac.  R.3.   Victoria,  1902.       Plate  XXXIII. 


EULIHNADIA   VICTORIENBIB. 


Froe.  B.8,  Vtctona,  1902.      PlaU  XXXIV. 


1.     KULIUNADIA   DAHLI.  2.     FaRALIMNADIA   STANLF.VANA. 

3.     ESTHERIA    PACKARDl. 


Proc.  R.S.  Victoria,  1903.      Plate  XZXV. 


1,    EsTHgRlA    SARSIt.  2.    ■&. 


Proc.  R.8.  Victoria,  1902.      Plate  XXXVI. 


A.    EsTiiKKiA  DicrvoN.  B.    E.  elliptica. 

C.    CvCLKSTHliRIA   HISLOPl.  D.    LvNCEUS   MACLEAYANA. 

E.    L.    TATKl.  F.     L.    EREMIA. 


264    ProceecUnga  of  the  Royal  .  la. 

September  12.— A/erj;    1,  "Remarka  (_._  _   ,. Reversed 

Photography,"  by   Professor   T.    R.    Lyle,   M.A.      2.   "Further 
Cescriptiobs  of  Tertiary  Polyzoa   of   Victoria,  Purt    VIT.,"  by 
C.   M.  Maplestone.      Exhibits:    A   largo  ! 
Rocks,  by  A.  E.  Kitson,  F.Q.S. 

October  10.— /V^'    1-  "A 
Tertiariea   of  Southern    A  ,  ' 

Pritchard.      2.     "Newer    P 
VaUey,"  by  J.  F.  Mnlder.  .  C, 

described  a  large  series  of  <     nolo; 
himself  on  the  Solomon  Is 
■    November  14. — j  s:    1.  " 

Part  v.,"  by  G.  B.  P 
Oenus  of  the  ]      a       li       :," 
read  a  note  on  t  's  I 

its  needs.     Mr.  H.  K.        den 


1  of    TaRmanian 

ited  Nomenclature  for  the 
bv  T.  S.  Hall  and  G.  B. 
rata  in  the  Moorabool 
G.  Officer  exhibited  and 
il    specimens  collected  by 


;ue  of  Victorian  Mollusca, 
and  J.  H.  GatliS.     2.   "ANew 
O.      .  Sayce.      The  Secretary 
',      scussiiig  its  contents  and 
■  i  a  peculiar  rainbow. 
12. —      /       ;     1.   "  ilectrical   effects  produced 

ly  YMioas  iaterrn]  i  wi   i  a  Rhumkorff's  Coil ;   (a) 

3^e  Motor  inter  ■,   (^)  1  nelt  intermptor,  (c)  The 

Caldwell  interrupter, "  by  Dr.  W.  .  .  Fox.  The  paper  <nu 
illustrated  by  a  lat^  series  of  ex  ■imente,  2,  "The  Fossil 
Contents  of  the  Eocene  Clays  of  the  Altona  Coal  Shaft,"  by 
K  O.  Thiele  and  F.  E.  Grant.  3.  "  On  Some  New  Species  of 
Victorian  MoUusca,  Part  V.,"  by  G.  B.  Pritchard  and  J.  H. 
Gatliff.  4.  "Geological  Observations  on  Mount  Mary  and  the 
Lower  Werriboe  Valley,"  by  A.  E.  Kitaon,  F.G.S.  5.  "  Some 
Featuree  of  the  Ordovician  Bocks  at  Daylesford,  with  a  com- 
parison with  similar  occurrences  elsewhere,"  by  T.  S.  Hart, 
M.A.,  B.O.E.  Exhibits:  Mr.  H.  BuUen  showed  sections  of 
Fossil  Casuarina  from  beneath  the  basalt  of  the  Collingwood 
Quarries.  Mr.  H.  K.  Rusden  showed  a  series  of  Boomerangs 
made  by  himself . 

A  Smoke  Concert  was  held  by  the  members  at  the  Masonic 
Hall,  on  26th  July,  and  a  pleasant  evening  was  passed. 

During  the  year  the  building  was  repaired,  and  all  the  outside 
woodwork  was  painted.  It  ia  intended  to  have  the  interior 
painted  and  coloured  at  an  early  date. 

During  the  year  two  members,  two  country  members,  and  five 
associates  have  been  elected,  and  one  member  »nd  three  associates 
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have  resigned.  The  Hon.  Sir  J.  W.  Agnew,  K.C.M.G.^  M.C.E., 
M.D.,  an  Honorary  Member,  Sizar  Elliott,  a  Life  Member,  and 
J.  S.  Gotch,  and  John  Danks,  Ordinary  Members  have  died. 

The  following  publications  have  been  issued  ;  "  Proceedings," 
Vol.  XXITI.,  Pt.  2 ;  Vol.  XIV.,  Pt.  1. 

The  Librarian  reports  that  1285  additions  have  been  made  to 
the  Library  during  the  year,  and  that  the  shelves  are  rapidly 
becoming  crowded.  Fair  progress  was  made  with  binding,  but 
still  the  arrears  are  mounting  up.  No  fewer  than  28  additions 
have  been  made  to  the  exchange  list  during  the  year. 
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Honorary  Members. 
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Todd,  Sir  Charles,  K.C.M.G.,  F.R.S.,  Adelaide,  S.A.    ...     1856 

"Verbeek,  Dr.  R.  D.  M.,  Buitenzorg,  Batavia,  Java      ...     1866 

Life   Members. 

:Butters,  J.  S.,  F.R.G.S.,  Empire  Buildings,  Collins-street     1860 
west 

Eaton,  H.  F.  ...         ...         ...         ...         ...         ...     1857 

lllliott,  T.  S.,  "Femleigh,"  Park  Place,  South  Yarra  ...     1856 

Fowler,  Thos.  W.,  M.C.E.,  University,  Melbourne   ...     1879 
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Gibbons,  Sydney,   F.C.S.,  31   Gipps  street,  East   Mel-     1854 
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Gilbert,  J.  E.,  "Melrose,"  Glenferrie-road,  Kew  ...     1872 

Love,    E.  F.  J.,  M.A.,  F.R.A.S.,  213  Victoria  Terrace,     1888 
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Nicholas,  William,  F.G.S.,     Coolgardie,  Western  Aiis-     1864 
tralia 

Rusden,  H.  K.,  "Ockley,"  Bay  and  St.  Kilda  streets,     1866 
Brighton 

Selby,  G.  W.,  99  Queen  Street,  Melbourne       1881 

White,  E.  J.,  F.R.A.S.,  Observatory,  Melbourne      ...     186a 

Ordinary   Members. 
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{The  names  of  new  genera  and  species  are  printed  in  Italics). 


Acanthochites  asbestoides,  207. 

bednalli,  205. 

glyptus,  206. 

granostriatus,  207. 

matthewsi,  206. 

pilsbryi,  205. 

speciosus,  206. 

wilsoni,  207. 
Acmaea  alba,  193. 

calamus,  197. 

cantharus,  196. 

conoidea,  195. 

costata,  194. 

cruciata,  196. 

crucis,  196. 

flammea,  196. 

gealei,  197. 

jacksoniensis,  196. 

marmorata,  197. 

petterdi,  195. 

saccharina,  194. 

scabrilirata,  195. 

septiformis,  195. 

striata,  194. 

subundulata,  196. 
Actaeon  austrinus,  211. 
Ammonite,  a  Queensland,  141. 
Amphipoda,  47. 
Aplysia  concava,  219. 

tigrina,  219. 
Apus  australiensis,  241. 
Artemia  australis^  229. 

proxima,  231. 


westraliensiSy  230. 
A.\,y\6ideB  fontana^  49. 
Atys  exigua,  213. 

Beyrichia  kilmoriensis^  112. 

kloedeni,  109. 

kloedeni,  var.  granulata, 
110. 

ligatura^  112. 

maccoyana,  var.  australis, 
111. 

wooriyallockensisy  110. 
Botryocrinus  longibrachiatus, 

108. 
Branchinella  australis^  234. 

eyrensis^  239. 
Bulla  arachis,  214. 

australis,  214. 

brevis,  216. 

exigua,  213. 

eumicra,  212. 

fusiformis,  212. 

oblonga,  215. 

ovoid ea,  216. 

pygmaea,  214. 

quoyi,  216. 

rostrata,  213. 

tenera,  217. 
Bulinella  arachis,  214. 

pygmaea,  214. 
Bythotrephis  tenuis,  104. 

Cadulus  acuminatus,  222. 
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petterdi,  223. 
Oallochiton  crocinus,  199. 

platessus,  198. 
Oardita  excrescens,  98. 
Gatenariopsis    morningtonien- 

sis,  17. 
Oemori  harrisoni,  186. 
Chaetopleura  conspersa,  205. 
C&rjoo&ns  angus^a,  113. 
Chiltonia  australis,  47. 

subtenuis,  48. 
Chione  cognata^  101. 

etheridgei^  99. 
Cbirocephalus,  240. 
Chirodota  sp.,  82. 
Chiton  australis,  203. 

bednalli,  209. 

cimolius,  210. 

concentrious,  210. 

contractus,  201. 

crispus,  200. 

crocinus,  198. 

inquinatus,  198. 

jugosus,  210. 

limans,  209. 

lugubris,  203. 

metallicus,  203. 

muricatus,  209. 

novaehollandiae,  204. 

pallidus,  201. 

petholatus,  204. 

platessa,  198. 

tricostalis,  209. 

ustulatus,  201. 

versicolor,  199. 

virgatus,  203. 

vol  vox,  210. 
Chitonellus  gunnii,  208. 

striatus,  208. 


Clypidina  Candida,  188. 
Coorongite,  134. 
Crassatellites  camurus^  96. 

maudensiSy  93. 

kingicoiaides^  94. 
Crustacea,  Amphipoda,  51. 

Decapoda,  59. 

Phyllopoda, 
Cryptodromia  wiisdni^  61. 
Cryptoplax  gttnnii,  208. 

speciosus,  206. 

striatus,  207. 
Cyclestheria  hislopi,  256. 
Cylichna  arachis,  214. 

atkinsoni,  214. 

cuticulifera,  217. 

pygmaea,  214. 
CylindrobuUa  fischeri,  217. 

Dental ium  lubricatum,  222. 
Desmoceras  jonesi,  142. 
Diatoms,  fossil,  45. 
Dinesus  ida,  154. 
Diplodactylus  bilineatuSy  146. 
Diporophora  amphiboluroides^ 
76. 

Elaterite,  134. 
Emarginula  anatinus,  189. 

australis,  187. 

Candida,  186. 

conoidea,  188. 

cumingii,  187. 

dilecta,  186. 

emarginata,  187. 

parmopboidea,  190. 

rugosa,  187. 

tasmaniae,  187. 

tenuicostata,  186« 


Index, 


281 


Estheria  dictjon,  255. 

elliptica,  252. 

lutraria,  254. 

packardi,  250. 

sarsti,  252. 
Eulimnadia  dahli,  244. 

rivolensis,  245. 

sordida,  245. 

victoriensis^  246. 

Fissurella  concatenata,  182. 

incii,  185. 

lineata,  185. 

McCoyi,  185. 

nigrita,  183. 

omicron,  182. 

scutella,  183. 

trapezina,  182. 
Fissurellidaea     concatenata, 
182. 

macroschisma,  184. 

nigrita,  183. 

scutella,  183. 
Fissuridaea  lineata,  185. 
Fossarus  bulimoides,  212. 
Fossils,  38,  104. 

Gadinia  angasi,  222. 

conica,  222. 
Gammarus  australis,  51. 

haasei^  53. 
Gena  nigra,  177. 

strigosa,  178. 
Glacial,  Tasmania,  28. 
Gljcimeris  halii^  89. 

var,  iniermedius^  90. 

var.  paucicosiaius^  90, 
Glyphis  lineata,  185. 


'  Haliotis  albicans,  178. 

emmae,  179, 

excavata,  180. 

granti,  180. 

naevosa,  178. 
Haminea  brevis,  216. 

cuticulifera,  217. 

tenera,  217. 
Heathcote,  Geology  of,  149. 
Heathcotian  series,  148. 
Helcioniscus  limbata,  192. 

melanostomus,  192. 

traraoserica,  192. 
Helicocrinus  plumosusy  107. 
Hemiergis  wooawardi^  77. 
Hemitonia  rugosa,  188. 
Hyalella  australis,  47. 
Hyolithes  leptus,  119. 
Hymenosoraa  lacustris,  59. 

Ischnochiton  australis,  203. 
cariosus,  200. 
contractus,  201. 
crispus,  200. 
inquinatus,  198. 
juloides,  200., 
novaehollandiae,  204. 
pallidus,  201. 
ptycbius,  203. 
pura,  201. 
tateanus,  201. 
ustulatus,  202. 
virgatus,  203. 
wilsoni,  201. 

Lacertidae,  76,  144. 
Lagenipora  airensis^  24. 
morningtoniensis^  24. 
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Lekythopora  moorabaolen- 
siSf  25. 

kiisoni^  25. 
Jjoi^^sa  pritchardiy  83. 
Lepidopleurus  empleurus,  199. 

inquinatus,  198. 

liratus,  198. 

platessa,  199. 

ustulatus,  201. 
Lepidoradsia  aostralis,  203. 
Lepidurus  viridis,  242. 
Leptochiton  versicolor,  199. 
Limnadopsis  birchii,  249. 

brunneus,  250. 

squirei,  249. 

tatei,  250. 
Lithophagus  latecaudatus^  88. 
Lizards,  76,  144. 
Lobiger  wilsoni,  218. 
Lophyrus  australis,  203. 

concentricus,  210. 

jugosus,  210. 

muricatus,  209. 
Lorica  angasi,  211. 

cimolia,  210. 

vol  vox,  210. 
Loricella  angasi,  211. 
Lottia  costata,  194. 
Lucapinella  nigrita,  183. 

pritchardi,  184. 
Lucina  gunyoungensis,  98. 
Lynceus  eremia,  258. 

macleayana,  258. 

tatei,  258. 

Macroschisma  producta,  185. 

tasmaniae,  184. 

weldii,  184. 
Megatebennus  concatenata,  182. 


nigrita,  188. 

trapesdna,  162. 
Melbourne,  Geology,  41. 

Tap-water,  69* 
Melitodes  (?)  sp;,  81. 
Metamorphic  rocks,  Age  of,  1 23. 
Microporella  marginata^  18. 
Mollusca,  Catalogue,  176. 
Mucronella  airensts^  22. 

conicay  21. 

irregularis^  21. 

per  sonata^  22. 

proboscoides^  20. 
Mytilicardia  kalimnae^  97. 
Mytilus  mooraboolensis^  88. 

Neoniphargus  fuitoni^  57. 
Notasaphus  ferguscni^  165. 

Older  Tertiary  fossils,  87. 

Palaeozoic  fossils,  104. 
Paralimnadia  Stanley  ana,  248. 
Parartemia  zietziana^  232. 
Parmophorus  australis,  188. 

elongatus,  188. 

convexus,  189. 

intermedius,  190. 
Patella  aculeata,  193. 

alticostata,  194. 

anatina,  188. 

antipodum,  192. 

calamus,  197. 

cantharus,  195. 

chapmani,  193. 

costata,  195. 

diemenensis,  191. 

flammea,  196. 

gealei,  197. 
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hepatica,  194. 

insignis,  197. 

jacksoniensis,  196. 

latestrigata,  197. 

limbata,  192. 

mixta,  196. 

perplexa,  194. 

squamifera,  193. 

tasmanica,  193. 

tramoserica.  191. 

ustulata,  193. 

variegata,  191. 
Patelloida  conoidea,  195. 

septiformis,  195. 
Pentagonaster  sp.,  81. 
Phi  line  angasi,  218. 
Phyllopoda, 
Plaxiphora  conspersa,  205. 

petholata,  204. 
Pleistocene  beds,  41. 
Pleurobranchus  angasi,  219. 

maculatus,  220. 
Pleurodictyum     megastomum, 

105. 
Pontophilus  flindersi^  67. 

obliquus^  63. 

victoriensis^  65. 
Polyzoa,  Tertiary,  17. 
Porella  angustata^  21. 

areolata,  19. 

dennanti^  20. 

minutissima^  26. 

ottvayensisy  20. 

rhomboidalisy  19. 

tuberculosa^  23. 
Port  Phillip  Heads,  Rocks,  132. 
Pre-ordovician  rocks,  149. 
Puncturella  harrisoni,  186. 

henniana,  186. 


Queensland  ammonite,  142. 

Recent     deposits,     Williams- 
town,  36. 
Retusa  apiculata,  213. 

eumicra,  212. 
Rhinopierocaris  maccoyi,  114. 
Rhodona  planiventralis^  78. 
Ringicula  angasi,  218 

Hustralis,  218. 
Roxania  exigua,  213. 

tSaccocaris  tetragona^  113. 
Salmacina  (?)  tereta^  83. 
Schismope  atkinsoni,  181. 

beddomei,  181. 

carinata,  181. 

pulchra,  182. 
Scissurella  atkinsoni,  181. 

obliqua,  181. 
Scutus  anatinus,  188. 

elongatus,  189. 

unguis,  189. 
Shells,  marine,  176. 
Sigsbeia  (?),  82. 
Silurian  system.  Subdivisions 

of,  170. 
Siphonaria  albida,  221. 

baconi,  221. 

denticulata,  220. 

diemenensis,  220. 

funiculata,  220. 

scabra,  220. 

tristensis,  221. 

zonata,  221. 
Siphonotreta  maccoyi^  118. 
Smittia   centralis,    var.    laevi- 
gata, 18. 

macgillivrayi^  17. 


284    Proceedings  of  the  Royal  Society  of  VictoricL 


transversa,  17. 
Stars,  temporary,  1. 
Stenochiton  juloides,  200. 
Stomatella  imbricata,  176. 

nigra,  177. 
Stomatia  iiubricata,  177. 

strigoaa,  178. 
Streptocephalus  archeri,  240. 
Subemarginula  australis,  187. 

emarginata,  187. 

intermedia,  191. 

parmophoidea,  191. 

rugosa,  187, 
Table  Cupe,  Glacial,  28. 
Tasmania,  Glacial,  28. 
Tectura  jacksoniensis,  196. 

septiformis,  195. 

subundulata,  196. 
Tertiary  fossils,  17,  81,  87. 
Tornatina  brenchleyi,  212. 

fusiformis,  212. 

hofmani,  212. 

mariae,  212. 


Trigonia  semiandulatai  91; 

var.  granosa^  92. 

var.  iutosa^  92. 
Trigonopora  vermUuiaris^  23 
Tugalia  australis,  190. 

cinerea,  190.   . 

elegans,  190. 

ossea,  190. 

parmophoidea,  190. 

intern^edia,  190. 

tasmauica,  191. 
Turbonilla  casta,  211. 
Umbrella  corticalia^  220. 

apiculatus,  213. 

eumicrus,  213. 
Yaranus  spenari^  144. 
Yolvulella  rostrata,  213. 
Water  supply,  69. 
Western  Australian   Liamrda, 

76. 
Williamstown,  Geology,  36. 
Yarra  Improvement^  Geology, 
41. 


END    OF    VOLUME    XV. 


[Issued  Fbbbuasy,   1903.] 


PROCEEDINGS 


OF   THE 


0pl  ^mti^  of  §irt0rm. 


VOL.    XVI.    (New  Series), 

PART  I. 

Edited  under  the  Authority  of  the  Council, 
ISSUED    SEPTEMBER,     1903. 

{Containing  Papers  read  before  the  Society  during  the  months  of 
December,  igo2,  March,  April,  May,  June,  July,  1903. 


TliK   AUTHOK8  OF  TUK  8KVKKAL  FAFKK8   ARK  8KVKKALLY  RKHPUNHIBLK  KOK  TIIK 
80UNDNKSS  OK  TUB  OPINIONS  GIVEN  AND  KOR  TUK  ACCURACY  OK  TIIK 

8TATBMKNT8  UADB  TUKRKIN. 


MELBOUKNE : 
FORD    k   SON,  PRINTERS.   DRUMMOND    STREET,   CARLTON. 


AGENTS  TO  THE  SOCIETY: 
WILLIAMS  &  NORGATE,  14   HENRIETTA  STREET,  COVENT  GARDEN,   LONDON. 

To  whom  all  communications  for  transmission  to  the  Royal  Society  of  Victoria, 

from  all  parts  of  Europe,  should  be  sent. 

1903. 


CONTENTS  OF  VOLUME  XVL,  Pt.  L 


PAQK 


Art.  I. — Eocks  and  Ore  Occurrences  at  Bethanga  and  the 
Lower  Mitta  Mitta.  By  Henry  C.  Jbnkinb. 
(Plate  I.)         ...  ...  ...  ...  1 

II. — Gteology  of  the  VaUey  of  the  Lower  Mitchiell  River. 
By  John  Dennant,  F.G.S.,  F.C.S.,  and  Donald 
Clark,  B.O.E.     (Plates  II.- VIIL)  ...  ...         12 

III. — On  certain  Conglomerates  near  Sydenham.     By  T.  S. 

Hart,  M.A.,  F.G.S.     (Plate  IX.)  ..  ...        48 

IV. — On  the  Occurrence  of  Striated  Boulders  in  the  Permo- 
Carboniferous  Rocks  near  the  mouth  of  the 
Shoalhaven  River,  New  South  Wales.     By  E.  O. 

J.  xxXKXiS*  ••<  •■>  •■•  •••  ■••  Of 

V. — New  or  Little-known  Victorian  Fossils  in  the  National 
Museum,  Melbourne.  Part  II. — Some  Silurian 
Molluscoidea.  By  Frederick  Chapman,  A.L.S., 
&c.     (Plates  X.,  XL,  and  XII.)  ...  ...         60 

VI. — On  Some  Australian   Tertiary   Pleurotomarias.       By 

G.  B.  Pritchard.     (Plates  XIII.,  XIV.)  ...         83 

VII. — On  Some  New  Species  of  Victorian  MoUusca,  No.  6. 
By  G.  B.  Pritchard  and  J.  H.  Gatlifp.     (Plate 

XV.)...  ...  ...         92 

VIIL — Catalogue  of  the  Marine  Shells  of  Victoria. — Part  VII. 

By  G.  B.  Pritchard  and  J.  H.  Gatliff  ...  ...         96 

IX. — Further  Descriptions  of  the  Tertiary  Polyzoa  of 
Victoria. — Part  IX.  By  C.  M.  Maplestone. 
(Plates  XVL,  XVII.)   ...  ...  ...       140 

X. — Glacial  Deposits  at  Taminick,  Glenrowan  and  Greta, 
North-Eastern  District,  Victoria.  By  A.  E. 
Kitson,  F.G.S.  ...  ...  ...  ...       148 

XL — Volcanic  Necks  at  Anderson's  Inlet,  South  Gippsland, 
Victoria.  By  A.  E.  Kitson,  F.G.S.  (Plates 
XVIIL,  XIX.)  ..       154 

XII. — Some  Features  in  the  Geography  of  North- Western 
Tasmania.  By  J.  W.  Gregory,  D.Sc,  F.R.S. 
(Plates  XX.,  XXL)       ...  ...  ...  ...       177 


n 


•I 


4 

i 


■:ii 
■» 
.f 


1: 


Art.   1. — Rocks  and   Ore   Occurrences  at  Bethxinga  and 

the  Lower  Mitta  Mitta, 

By  henry  0.   JENKINS 

(Wh.  Sc,  A.R.S.M.,  Assoc.  M.  Inst.  C.E.). 

(With  Plate  I.). 

[Read  11th  December,  1902.] 

The  author  has  had  occasion  recently  to  visit  several  places 
along  the  Mitta  Mitta  Valley,  including  Bethanga,  Snowy 
Creek,  Lightning  Creek,  Mount  Elmo  and  Sandy  Creek,  and  as 
there  does  not  appear  to  be  a  large  amount  published  as  regards 
the  character  of  the  district  beyond  the  somewhat  general  and 
comprehensive  description  that  it  is  a  metamorphic  area,  he 
thought  it  would  be  of  interest  to  describe,  as  far  as  a  fortnight's 
inspection  would  justify,  some  of  the  rocks  there,  and  more  par- 
ticularly the  mode  of  occurrence  of  the  minerals  of  economic 
importance. 

Although  the  greater  part  of  the  journey  was  over  ground 
marked  upon  the  Victorian  Geological  Map  of  1902  as  being 
metamorphic,  yet  the  line  also  passes  over  ground  marked 
lower  Silurian,  between  Eskdale  and  Lightning  Creek,  and  of 
granitic  rocks  at  Granite  Flat,  and  its  peak.  A  rapid  journey 
over  the  so-called  lower  silurian  exposure  would  not  justify 
more  than  the  suggestion,  yet  it  would  be  desirable  to  raise  the 
question  as  to  the  value  of  the  precise  geological  evidence  upon 
which  the  distinction  has  been  made  between  the  rocks  at  this 
particular  part  of  the  country  and  some  of  those  of  the  part 
marked  metamorphic,  the  resemblance  being  so  close  that  in  the 
absence  of  definite  palseontological  evidence,  or  of  marked  uncon- 
formity it  is  doubtful  whether  a  distinction  is  legitimate.  Any 
such  evidence  as  the  inclusion  of  the  materials  of  one  bed  in 
another  would  be  quite  inadmissable  in  the  case  at  Snowy  Creek, 
where  the  beds  so  closely  resemble  one  another.     The  author  will 

also  submit  some  reasons  for  viewing  the  line  through  Bethanga 
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and  the  head  of  Little  Snowy  Creek,  as  being  an  axis  of  very  old 
rocks,  such  as  would  make  the  exposure  from  there  down  to  as 
far  as  the  so-called  homfelds  at  Ensay  in  Oippsland,  to  be  really 
that  of  the  oldest  rocks  to  be  seen  in  Victoria.^ 

There  are  also  some  unmarked  exposures  of  holocystalline 
rocks  along  the  Snowy  Creek,  one  at  about  seven  miles  to  the 
southward  of  Granite  Flat  is  of  considerable  size,  and  larger  than 
some  exposures  that  are  marked  as  being  granitic.  But  these 
holocrystalline  rocks  of  the  district  have  in  most  cases,  even 
where  originally  intrusive,  undoubtedly  undergone  great  changes 
Just  as  have  the  schists,  and  all  these  cases  illustrate  the  difficul- 
ties arising  out  of  the  present  official  nomenclature.  The  holo- 
crystalline rocks  on  the  western  bank  of  the  Mitta  Mitta,  «boat 
six  miles  southward  from  Tallangatta,  form  one  case  in  poinii 
and  those  much  to  the  southward  in  the  Ensay  district  famish 
another  case. 

The  occurrence  of  gold  at  Lightning  Creek,  at  the  head  <A  ths 
Snowy  Creek  toward  Mount  Wills,  presents  an  interest  from  ths 
fact  that  rich  alluvial  was  found  in  the  creek  in  the  early  goU 
digging  days,  and  that  the  diggers,  reasoning  from  the  analogies 
elsewhere,  made  many  attempts  to  find  the  lode  from  which  it 
had  been  supposed  to  have  been  shed.  The  country  is,  however, 
of  the  heaviest  character  for  prospecting;  with  steep  hillsides, 
narrow  rapid  creeks  and  much  timber  and  scrub,  and  up  to  the 
present  date  that  lode  has  never  been  found.  The  rocks  are  silky 
micaceous  schists  and  quartzites,  and  it  does  not  seem  necessary 
to  postulate  the  presence  of  a  large  lode  to  account  for  the  coarse 
alluvial  gold.  Quite  recently  Mr.  J.  F.  McCann  has  obtained 
much  rich  coarse  gold  from  a  spot  that  years  ago  had  been  cleared 
of  its  timber  and  had  had  the  trestles  of  a  large  flume  erected 
upon  it  by  men  who  were  prospectors  by  instinct,  without  the 
gold  being  seen  at  the  time.  This  was  on  a  spur  facing  to  the 
south  west  at  the  junction  of  the  Lightning  and  Snowy  Creeks, 
and  the  deposit  of  gold  was  in  a  thin  irregular  seam  of  quartz, 
parallel  to  the  ancient  bedding  planes  of  the  present  schists  that 
are  now  nearly  upright  and  lying  about  20  degrees  west  of  true 

1  The  author  would  refer  to  the  highly  interesting  and  important  work  upon  the 
rooks  at  Ensay  and  Omeo,  by  Mr.  A.  W.  Howitt,  and  published  in  the  Proceedings  of  the 
Boyal  Society  of  Victoria,  and  in  the  Victorian  Departmental  publications. 
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north.  From  one  pit  only  twenty  feet  deep  and  about  7  feet 
long  he  obtained  100  ounces  of  gold  from  specimen  quartz,  and  it 
is  easy  to  see  that  by  the  denudation  of  a  band  of  rock  such  as 
this  lying  nearly  parallel  to  the  average  trend  of  the  valley,  these 
little  pockets,  even  at  some  distance  apart,  would  be  ample  to 
supply  the  alluvial  gold. 

The  granitic  area  at  Granite  Flat  is  really  one  of  a  quartz 
diorite.  The  rock  slide  shows  plagioclase  felspar,  green  and 
brown  hornblende,  some  mica  in  places,  and  pegmatitic  quartz 
full  of  solid  inclusions  that  are  very  miaute  and  may  be  rutile. 
The  area  is  traversed  by  fissure  veins  that  seem  generally  to  be 
small.  Some  of  those  that  run  in  an  east  and  west-  direction 
have  copper  pyrites  as  a  lode  filling,  one  that  seemed  larger  than 
the  average  (t\e,  that  on  the  Empress  of  India  lease)  had  copper 
pyrites,  iron  pyrites,  quartz,  carbonate  of  lime  and  gold,  and  a 
copper  sulphide  much  resembling  "  glance  "  in  appearance  but  not 
so  rich  as  that  mineral  in  copper.  A  full  discussion  of  the  occur- 
rences would  be,  however,  somewhat  outside  of  the  scope  of  this 
paper. 

The  area  that  is  undoubtedly  of  metamorphic  rocks  includes  the 
Little  Snowy  Creek.  In  this  area  there  is  a  strip  of  country 
from  Mount  Elmo  through  Scrubby  Creek,  Lockhart's  Gap  and 
Bethanga,  along  which,  at  greater  or  less  intervals,  rich  gold 
deposits  are  found.  The  deposits  are  not  always  in  large  lodes, 
and  occasionally  they  are  not  in  well  marked  ones,  but  this  latter 
is  the  exception.  The  deposits  are  undoubtedly  valuable  from  an 
economic  point  of  view  as  well  as  interesting  from  the  scientific 
one.  Eastward  of  this  series  is  one  of  tin  occurrences  that  I 
have  not  been  able  personally  to  see  tn  situ,  but  they  appear  to 
extend  from  a  point  a  few  miles  eastward  of  Mount  Elmo,  to 
across  the  Mitta  Mitta  at  Eskdale,  and  thence  to  Tallangatta 
and  to  the  Murray  River.  The  specimens  that  have  reached  me 
are  all  of  greisen  with  cassiterite  in  very  coarse  crystals.  The 
occurrences  are  doubtless  isolated  ones  and  so  far  have  not  been 
"  proved  "  from  an  economic  point  of  view,  but  this  by  no  means 
indicates  them  to  be  worthless ;  indeed,  the  general  want  of 
knowledge  locally  as  regards  ore  treatment  prevents  these  tin 
deposits  from  being  fairly  tested  at  the  present  date. 
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Adverting,  however,  to  the  oocurrenoes  of  gold,  that  at  Mount 
mino<*will  now  be  considered.  The  rocks  amongst  wfaidi  it  is 
found  ara  qnartzites  with  mica  and  andalusite  schists^  and  these 
are  associated  with  holocrjstalline  rocks,  some  of  wUoh  are 
undoubted  metamorphosed,  whilst  there  are  others  aboat  whioh 
some  reserve  must  be  made,  but  which  will  probably  prove  also 
to  be  of  metamorphic  character,  and  which  appear  to  have  been 
intrusions  that  already  existed  in  the  area  prior  to  ^e  period  at 
which  the  change  from  shales  to  schists  took  place. 

Mount  Elmo  lies  about  three  miles  south  east  by  east  of  the 
trigohoibetrical  survey  station  of  Mount  Towanga,  and  the  field 
is  reached  from  Eskdale  by  one  of  the  new  roads  of  the  Mines 
Department  following  the  western  or  main  branch  of  the  litlJe 
Snowy  Creek.  The  mines  are  upon  several  lines  of  ree^  a 
considerable  distance  apart,  two  of  which  are  at  Mount  Ehno^ 
where  they  dip  with  and  follow  the  ancient  bedding  planes  of  the 
country.  The  dip  is  65  degrees  east  and  the  strike  is  about  10 
degrees  west  of  true  north.  The  reefs  at  Mount  Elmo  have  not 
yet  been  traced  for  a  distance  of  more  than  about  1^  miles,  and 
are,  as  far  as  prospected,  cut  off  completely  by  the  bands  or  masses 
of  the  holocrystalline  rocks  just  mentioned.  The  author  was  not 
able  to  visit  the  mass  at  the  southern  end  of  the  line  of  reef,  but 
at  the  northern  end,  lying  between  the  Little  Snowy  Creek  and 
the  mountain  spur  containing  the  reef  outcrops  themselves,  the 
band  is  variable  in  character.  One  mass  that  he  saw  was  a  toar- 
maline  rock  with  felspars  and  muscovite,  whilst  another  showed 
upon  slicing,  felspar,  muscovite  and  biotite,  some  quartz  exhibit- 
ing much  strain  structure  and  containing  small  fibrous  inclusions, 
probably  sillimanite,  light  brown  hornblende  and  tremolite. 

The  top  of  the  mountain,  somewhat  to  the  eastward  of  the  line 
of  reef,  is  of  greisen,  a  mass  of  which  appears  to  lie  parallel  to  the 
schists,  but  there  was  not  an  opportunity  to  trace  out  its  extent. 

The  part  of  the  mountain  where  the  more  westerly  of  the  two 
reefs  is  exposed  is  an  andalustic  and  mica  schist,  the  andalusite 
crystals  showing  up  very  well  upon  the  weathered  surfaces  on  the 
mountain  side.  The  reef  lies  between  a  dense  impervious  bed  of 
black  quartzite  and  a  bed  of  andalusite  schist  of  a  few  feet 
thickness,  on  the  other  side  of  which  a  second  bed  of  the  black 
impervious    quartzite    is    found.     These    black    quartzites    are 
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manifestly  the  remains  of  the  old  sandstones,  and  the  andalusite 
schist  that  of  old  shales ;  the  partings  between  the  two  classes  of 
rocks  are  still  quite  distinct.  It  may  be  here  noted  tj^t  the 
quartzite  forms  the  hanging  wall  of  the  reef  whilst  the  schist 
footwall  has  been  distinctly  a£fected  and  attacked  by  the  filling 
of  the  reef.  This  reef  is  from  six  inches  thick  up  to  one  foot  six 
inches  thick,  and  in  the  Lone  Hand  mine,  where  the  author 
was  able  to  examine  it,  had  shown  an  almost  continuous  "  shoot " 
of  auriferous  stone  for  three  hundred  feet,  with  values  varying 
from  a  few  pennyweights  up  to  several  ounces  of  gold  per  ton. 
One  interesting  feature  here,  as  in  the  case  at  the  Lightning 
Creek,  is  the  parallelism  of  the  auriferous  deposit  to  the  old 
bedding  planes,  but  the  case  under  notice  shows  in  addition  the 
controlling  action  of  the  hard  quartzite  beds  upon  the  direction 
and  concentration  of  the  deposits,  deposits  doubtless  initiated 
along  the  planes  of  weakness  due  to  the  dissimilar  characters  of 
the  beds  of  schist  and  of  quartzite  and  accentuated  by  meta- 
somatic  action  when  once  started.  The  holocrystalline  rocks  at 
the  ends  of  the  beds  have  doubtless  also  acted  as  controlling 
factors,  limiting  the  extent  of  the  deposit,  and  it  must  remain  for 
the  present  an  interesting  speculation  as  to  how  fa^,  g^d  was 
derived  from  them.  Although  there  have  been  prospecting 
operations  in  many  parts  of  the  field,  yet  the  useful  deposit 
appears  to  lie  wholly  in  the  two  reefs  to  which  reference  has  just 
been  made. 

There  are  a  number  of  small  rich  deposits  at  Scrubby  Creek, 
near  Tall andoon,  that  from  the  description  given  to  the  author 
may  well  correspond  to  the  occurrence  at  Mount  Elmo,  but  these 
he  was  unable  to  visit.  Some  of  the  specimens  showed  liowever 
galena  to  be  present  in  the  lode  fillings. 

At  a  point  about  three  miles  north  westward  of  Lockhart's  Gap 
there  is  another  auriferous  deposit  of  considerable  extent  lying 
not  in  a  lode  but  in  a  band  of  holocrystalline  metamorphic  rock, 
showing  idiomorphic  quartz  crystals  and  pegmatitic  growth  with 
the  other  constituents.  It  carries  iron  pyrites  and  free  gold,  the 
latter  sometimes  to  a  sufficient  extent  to  make  it  a  valuable  gold 
ore,  and  its  presence  is  itself  sufficient  to  account  for  the  fine 
alluvial  gold  along  the  creeks  now  being  sluiced  below  it,  just  as 
in  the  case  of  the  deposits  at  Lightning  Creek. 
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The  ore  oocurrenoe  an  Bethanga  is  one  of  very  great  inttmt 
in  itself  and  was  that  to  which  most  attention  was  paid  for  the 
purposes  of  tilie  paper.  The  mines  at  Bethanga  are  upon  seFeral 
parallel  lines  of  lode  that  have  a  general  direction  of  30  degrees 
east  of  north.  One  of  these  main  lines  and  some  sahndiarj  ones 
traverse  the  l«igth  of  Mount  Talgamo  lor  nearl j  a  mile^  this  por» 
tion  of  the  mine  the  author  could  only  examine  on  the  surfaoe. 

At  a  point  about  half  a  mile  to  the  eastward  of  the  sootherm 
end  of  the  first  lode,  there  is  a  second  one  known  as  Ooamesi^ 
that  continues  southward  past  a  bifurcation  that  oocum,  aiut 
until  it  reaches  a  fault  line  running  nearly  east  and  weet  and 
which  throws  it  about  five  chains  eastward.  Its  continuation 
southward  of  the  fault  forms  the  Qift  mine  for  a  distance  of 
about  three  thousand  feet,  but  three  hundred  feet  of  this  nearest 
to  the  fault  is  not  yet  opened.  This  mine  has  three  shafts^  the 
"  Gift,"  **  Martin's  "  and  "  Leighton's,"  in  the  order  named,  going 
southward,  of  which  Martin's  and  Leighton's  are  the  deepest^ 
owing  to  the  slope  of  the  ground.   Martin's  shaft  is  800  feet  deep. 

A  third  lode  also,  broken  by  the  fault,  lies  about  half  a  mile  to 
the  eastward  of  the  Conness  and  Gift  line — this  lode  has  the 
Welcome  mine  in  its  northern  end  and  the  Excelsior  mine  in  its 
southern  portions  respectively. 

A  careful  inspection  of  the  surface  showed  that  these  lodes 
were  each  in  similar  rocks  typical  of  the  district  and  this 
enabled  the  author  to  concentrate  his  attention  on  the  Gift 
and  Leighton  mine  where  most  work  is  in  progress  at  the 
present  time,  and  where  an  exposure  800  feet  from  the  surface 
can  be  seen. 

The  whole  of  the  district  around  the  mine  is  of  schistose  and 
gneissic  rocks,  passing  from  manifest  biotite  and  other  schists, 
characterized  by  much  contortion,  into  a  holocrystalline  rock  or 
gneiss  with  the  characteristic  structure  often  resembling  an 
intrusive  one  in  the  field,  but  which  proves  on  slicing  to  be  of 
oligoclase,  biotite  mica,  very  pale  brown  hornblende,  some  quartz 
showing  much  strain  structure,  garnets  surrounded  by  chlorite 
and  with  very  beautiful  fibrolite,  and  small  idiomorphic  cordi- 
erite^ — two  typical  slices  are  shown  in  Figures  No.  1  and  No.  2. 

1  Oordierite  hu  recently  been  recorded  as  occurring  at  Wood's  Point  by  F.  P.  MenneU 
— Oeolog.  Mag.,  Sept.  1902. 
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The  association  between  the  hornblende  or  with  the  chlorite  and 
the  fibrolite  does  not  appear  to  be  accidental.  The  lode  track  is 
in  this  rock  mass,  it  follows  the  line  of  rock  that  is  most 
completely  metamorphosed,  and  although  it  is  well  defined,  its 
filling  is,  apart  from  the  mineral  contents,  essentially  the  same 
as  the  country,  there  is  a  little  more  quartz  at  some  places  and  in 
a  few  others  a  hard  chloritic  "  pug "  impregnated  with  pyrites 
and  presenting  slickensides  is  found.  The  metallic  minerals  are 
arsenical  and  ordinary  iron  pyrites,  and  copper  pyrites,  all  carry- 
ing gold.  There  are  very  few  vughs,  but  where  these  occur  they 
show  crystalline  quartz  and  calcite  upon  iron  pyrites.  The 
copper,  but  not  the  gold  contents,  increase  toward  the  line  of 
the  east  and  west  fault. 

The  analysis  of  the  rock  from  several  different  places  is  shown 
in  the  table.  Analysis  (A)  is  of  the  rock  adjacent  to  lode  track 
in  No.  2  level  at  the  Gift  shaft  end,  whilst  analysis  (B),  (C),  (D), 
are  from  samples  collected  along  No.  5  cross  cut  (about  700  feet) 
on  Martin's  shaft.  (B)  being  from  near  to  the  lode  track,  (D) 
from  about  70  feet  distance  and  (C)  from  a  point  intermediate 
between  (B)  and  (D).  The  rock  has  however  large  segregation 
of  oligoclase  and  small  garnets,  and  no  single  analysis  would 
fairly  indicate  its  composition.  Analysis  (E)  is  of  the  felspar 
which  is  thus  shown  to  be  oligoclase. 

No.  2  Level  No.  6  Cross  Cut  Felspar 


Analysis    - 

-    (A) 

(B) 

(C) 

(I>) 

(E) 

SiO, 

-  58.14  - 

71.01 

.  67.37 

.  66.86 

-  70.60 

AlA        -        - 

-  17.92  - 

10.74 

-  11.78 

-  11.76 

-  19.08 

Fe5,0,(and  FeO) 

-  12.71  - 

5.19 

-     5.43 

-    6.72 

-   trace 

CaO 

-      .65  - 

3.36 

-     2.50 

-     1.02 

-     2.94 

MgO         .        - 

-       .23  - 

1.50 

.     2.37 

-     1.23 

-    0.79 

Na,0 

-     3.12  . 

4.47 

-    3.05 

-     7.89 

-    4.60 

K,0           -        . 

.     3.02  - 

2.38 

-     3.81 

-    3.86 

-     1.78 

P      -         .        . 

-      .20  - 

trace 

-      .43 

-    trace 

— 

s     .       -       - 

.       nil  - 

-       nil 

— — 

••                                  MWM^ 

01    .       .       - 

-      ,15  - 

trace 

-     trace 

— 

—. 

Water  at  lOO'C. 

-      .72  - 

0.32 

nil 

-    0.67 

Water  above  100°C. 

-     3.60  . 

1.41 

-     2.50 

-    0.48 

— 

100.46  100.38   99.24   100.49   99.79 
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The  lodas  are  only  of  moderate  average  thickness  say,  of  I  foot 
and  1  foot  6  inches,  but  the  contents  are  fairly  rich,  an  arerage 
of  1 1  ounce  gold  per  ton  has  been  obtaiapd  over  a  considerable 
period  of  working.  The  lode  filling  therefore  shows  a  hij[h 
grade  of  concentration. 

The  lode  track  is  full  of  small  slickensides,  that  are  interesting 
when  viewed  in  connection  with  the  contorted  schist  of  the 
neighbourhood,  and  to  the  regular  and  solid  rock  mass  adjaoant 
to  it. 

Referring  now  generally  to  the  facts  recorded  as  ta  Bethanga, 
Mount  Elmo  and  Lightning  Creek,  it  will  be  noticed  that  there 
is  a  parallelism  of  the  strike  of  the  deposit  to  the  ancient  bedding 
planes  seen  or  inferred  in  each  case,  and,  at  the  same  time,  the 
deposit  is  not  of  the  "contact"  class.  This  same  parallelism  is  a 
marked  feature  of  many  of  the  deposits  in  the  schists  of  tha 
Western  Coast  of  Tasmania,  only  there  the  deposits  ore 
prominently  connected  with  metosomatic  action,  daring  which 
action  the  element  fluorine  has  often  been  present  in  so  much 
quantity  as  to  bring  about  the  production  of  minerals  such  as 
axinite,  datolite,  fluorite  and  tourmaline,  to  such  an  extent  as  to 
somewhat  mask  the  original  features.  The  same  feature  of  paral- 
lelism is  involved  in  the  now  generally  accepted  reading  of  the 
Broken  Hill  occurrence,  as  being  an  extreme  case  of  a  saddle  infor- 
mation in  schist,  and,  it  is  interesting  in  passing,  to  note  that,  at 
the  latter  place,  Mr.  J.  C.  Moulden'  has  recorded  the  presence  of 
cordierite  but  as  a  primary  constituent  of  the  rock.  Although 
the  evidence,  if  not  otherwise  supported,  would  not  be  in  itself 
strong,  nevertheless,  there  is  in  it  a  considerable  suggestion  as  to 
similarity  of  origin. 

All  the  occurrences  described  in  the  paper  have  common  features, 
but  these  features  differ  greatly  in  degree.  The  crystalline  rocks 
or  gneisses  at  Bethanga  offer  the  extreme  case  of  metamorphosis 
just  as  do  the  gneissose  masses  at  Ensay  or  the  crystalline  schists 
at  Broken  Hill  or  in  North  Western  Tasmania,  and  in  addition 
to  this  they  exhibit  extreme  concentration  of  mineral  in  a  narrow 
lode  track.  The  auriferous  rocks  at  Mount  Elmo  exhibit  both  ot 
the  same  phenomena  to  a  much  smaller  degree,  whilst  t 
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rence  at  Lightning  Creek  is  but  an  inataace  of  the  diffuse  charging 
of  schistose  rocks  with  auriferous  material.  la  the  case  of  Lock- 
hart's  Gap  there  is  a  diffuse  charging  of  holoory stall ine  rooks  with 
metalliferous  minerals.  In  all  these  four  cases  the  author  would 
however  submit  that  the  action  by  which  they  received  their  gold 
was  a  comparatively  deeply  seated  one,  a&  indicated  by  the  pres- 
ence of  quartz,  a  substance  that  is  in  all  probability  present  in 
the  particular  form  in  which  we  tind  it  in  lodes  owing  to  a 
comparatively  elevated  temperature  of  the  water  current  that 
carried  the  other  mineral  matter  in  course  of  deposition. 

These  deposits  thus  differ  in  a  very  important  manner  from  the 
auriferous  sandstone  reefs  Ut  which  the  autbor  has  elsewhere 
drawn  attention*  as  occurring  in  Victoria,  and  that  have 
distinctly  received  their  gold  wlien  much  nearer  to  the  surface  as 
is  shown  by  the  absence  of  quartz — that  mineral  when  it  occurs 
in  such  reefs  being  found  quite  independently  of  the  gold,  and 
ofiering  no  guide  bo  tlie  occurrence  of  the  latter.  The  gold  in  this 
case,  although  in  stlurian  sandstone,  was  probably  deposited  at  a 
much  less  remote  date  than  that  of  the  occurrences  forming  the 
subject  matter  of  the  paper  and  probably  in  late  tertiary  times. 

The  I'ocks  at  Bethanga  show  the  interesting  case  where 
extreme  earth  pressure  and  local  yielding  has,  owing  to  the  work 
thereby  done  upon  the  rock,  )^ven  rise  to  a  development  of  heat 
so  considerable  as  to  bring  about  softening  and  a  subsequent 
recrystallization  of  the  mass,  an  unstable  condition  of  affairs  that 
relieves  the  earth  stress^  at  a  distance  at  the  expense  of  the 
place  where  the  movement  first  starts,  and  which,  when  it  occurs 
near  to  a  volcanic  vent,  is,  the  author  would  submit,  the  cause  of 
a  flow  of  fluid  lava  and  the  explanation  of  many  volcanic  pheno- 
mena. In  the  case  under  notice  at  Bethanga  temporary  planes 
of  weakness  must  be  assumed  to  have  been  left  that  were 
disturbed  again  before  the  zone  had  completely  cooled  down  to 
the  average  temperature  corresponding  to  its  depth.  Such  planes 
Day  indeed  have  been  initially  formed  by  the  contraction  of  the 
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cooling  mass  after  the  original  severe  lateral  pressure  had  been 
relieved,  but  this  is  a  less  likely  explanation  on  several  grounds. 
The  planes  of  fracture  would,  in  whatever  way  in  which  they 
were  formed,  become  convenient  courses  at  a  later  date  for  water 
currents  in  the  earth  to  take,  these  would  bring  with  them  the 
minerals  subequently  deposited.  The  deposit  has  evidently  not 
been  completed  at  one  period  of  time,  for  although  there  does 
not  appear  to  have  been  the  phenomenal  surface  enrichment  of 
the  lode  seen  on  many  of  the  Victorian  fields,  yet  there  is  the 
enrichment  of  the  lode  in  copper  to  be  accounted  for  at  the 
places  adjacent  to  the  main  east  and  west  fault  plane. 

At  Mount  Elmo  the  plane  of  weakness  was  evidently  given  by 
the  still  distinct  bedding  planes  between  the  quartzites  and  schists 
whilst  the  two  impervious  beds  of  quartzite  kept  the  subsequent 
water  current  to  a  definite  course  and  with  it  the  deposit.  In 
the  case  of  Lightning  Greek,  metamorphosis  had  not  proceeded  to 
80  great  an  extent,  and  in  the  absence  of  dykes  or  fault  planes 
the  deep  seated  aqueous  currents  were  not  so  confined — so  that 
even  though  rich  deposits  of  gold  could  and  did  occur  they  were 
individually  smaller  and  generally  more  diflfuse.  Although  in  all 
probability  belonging  to  the  same  period  of  time  it  presents  the 
extreme  opposite  case  to  the  concentration  of  mineral  seen  at 
Betlianga,  owing  to  the  different  degree  of  permeability  to 
aqueous  currents  that  it  possessed. 

EXPLANATION    OF    PLATE    I. 

Fig.  1. — A  typical  section  of  the  gneiss.  There  is  hornblende  {h) 
— pleochroism  very  pale  yellow  to  pale  brown,  Silli- 
manit«,  (S)  — occasionally  as  single  inclusion  in  quartx, 
but  mure  often  occupying  areas  amongst  the  horn- 
blende. Biotite  Mica  (b)  Cordierite  (c)  generally  as 
simple  prismatic  crystals  grouped  and  single  and  lying 
amongst  biotite  or  in  quarti  (^)  this  latter  showing 
mucii  strain  figure  in  polariK^i  light.  The  felspar 
(f)  are  botli  of  twinned  and  simple  areas. 

Fig,  2,— Is  an  actual  section  taken  from  one  erf  the  felspathic 
a^regations  in  the  gneiss  in  the  lower  part  of  mine. 
There  are  gamuts  (;^)  each  UKvn?  or  less  completely 


frvt.  fi.S.  Vicloria,  1903.      Plate  I. 
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surrounded  with  green  chlorite  (cA)  some  of  which  is 
passing  into  brown  areas,  and  outside  this  is  a  densely 
matted  mass  of  fibrolite  {/F)  in  a  quartz  matrix. 
Felspar  (oligoclase)  is  shown  almost  surrounding 
the  field. 
Sample  from  No.  5  cross  cut,  Gift  Mine,  Bethanga. 
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I.^Inteoduction. 
The   previous    literature   dealing   with   this    portion    of    the 
Mitchell  River  area  consists  of ; — 

(1)  Notes  on  the  Geology  of  part  of  the  Mitchell  River 
division  of  the  Cippsland  Mining  District,  by  A.  W.  Howit^ 
F.G.S." 

(2)  Continuation  of  ditto^ 

(3)  Notes  on  the  Physical  Geography  and  Geology  of  North 
Gippsland,  Victoria,  by  A.  W.  Howibt,  F.G.S.' 

I  OeologtcBl  Survej'  ol  Viotorl*.    Reports  of  Prognai,  No.  11.,  1B7*. 


Geology  of  the  Lower  Mitchell  River.  IS 

(4)  Notes  on  Miocene  Strata  at  Jemmy's  Point,  and 

(5)  Appendix  to  remarks  on  "  The  Older  Tertiary  Strata  at 
Bairnsdale,"  by  J.  Den  nan  t.^ 

(6)  The  Miocene  Strata  of  the  Gippsland  Lakes'  Area,  by 
Dennant  and  Clark.' 

In  the  last  mentioned  paper  certain  ferruginous  beds  at  Boggy 
Creek  and  elsewhere  on  the  Mitchell  River  were  briefly  referred 
to,  and  in  a  footnote  it  was  stated  that  from  an  examination  of 
their  fossil  contents  they  have  been  determined  as  miocene.  A 
detailed  study  of  the  material  since  gathered  from  various 
outcrops  on  the  river  bank  proves,  however,  that  this  statement 
is  only  partially  correct.  For  a  short  distance  from  Bairnsdale 
the  beds  are  undoubtedly  miocene,  but  higher  up  the  river  the 
fossil  casts  in  the  ironstone  represent,  as  we  shall  presently  see, 
an  older  fauna. 

These  fossiliferous  ironstones  form  a  marked  feature  of  the 
Mitchell  River  banks,  and  the  main  purpose  of  the  present  paper 
is  to  describe  them  and  refer  them  to  their  proper  location  in  the 
tertiary  series.  They  have  been  generally  alluded  to  in  the  past 
as  a  deposit  of  uniform  age  which  it  was  supposed  had  filled  in 
an  excavated  area  at  the  contact  of  the  Bairnsdale  limestones 
and  the  Avon  sandstones.  We,  however,  separate  them  into  two 
main  divisions,  one  of  which  is  miocene,  and  a  westerly  extension 
of  the  Jemmy's  Point  beds,  and  the  other  earlier,  and  contem- 
poraneous with  the  eocene  limestones  and  shell  beds  of  the 
river  banks. 

Another  deposit  which  claims  attention  is  the  well  known 
pebble  drift  or  conglomerate.  In  the  bed  of  the  river,  on 
its  banks,  in  road  and  railway  cuttings,  it  is  everywhere  pre- 
valent. Its  origin  and  the  mode  of  its  distribution  will  be 
referred  to  as  the  various  sections  come  under  review. 

II. — Surface   Configuration   of  Area. 

Under  this  heading  the  leading  features  of  the  valley  of  the 
Mitchell  from  Iguana  Creek  to  the  mouth  of  the  river  are 
outlined . 

1  Proc.  Roy.  Soo.  Vict.,  vol.  iii.,  n.s.,  1891. 
3  Proc.  Roy.  Soc.  Vict,  vol.  x.,  n.s.,  1898. 


14       Prooeedinga  of  the  Royal  Society  of  Victoria. 

The  Mitchell  Birer  after  fioning  in  a.  southerly  direction 
tbioagh  ragged  and  hill;  country  consisting  of  devonian  sand- 
atonea,  shales,  and  oonglome rates  turns  Eha.rply  to  the  east  when 
it  entan  the  tertiaries  aad  contioueB  in  this  course  until  it 
discharges  into  lake  King.  The  watershed  on  the  southern  side 
ia  otmBparativd;  oarrow.  Moitun  Creek,  after  flowing  through 
devonian  rooks,  enters  t^e  Mitchell  as  it  passes  into  the  tertiaries, 
•Dd  the  only  other  oraeke  discharging  into  it  on  this  side  are 
[locat  Creek,  which  joins  it  near  Perry's  Bluff,  and  Oobblst's  j 
Creek,  whioh,  after  passing  through  McLeod's  morass,  junctions 
with  the  river  near  Eagle  Point.  The  watershed  line  Ci 
4  hig^  sandy  ridge  which  starts  from  the  devonian  hills,  three 
Ot  foar  miles  to  the  sonth  of  Moitun  Creek  and  continues  in  a 
diieotitHi  approximately  parallel  to  the  course  of  the  river.  The 
height  of  the  ridge  is  aljout  401)  feet  above  sea  level  at  iU  ] 
'Western  extremity,  and  at  its  termination,  at  Eagle  Point,  about  J 
SB  feet.  The  latter  is  a  oonspicuous  feature  of  the  right  bank  of  j 
tiu>  Mitohell  below  Bairasdale,  which  arrests  the  attention  c^  J 
passengers  on  the  Lakes'  Entrance  steanters.  The  section  from  ' 
its  summit  to  the  river  level,  as  illustrated  in  Fig.  2,  coi 
following  strata : — 

Gravel,  with  stones  up  to  Sin.  in  diameter      -     20  feet. 

Yellow  sand 30    „ 

Coarse  cemented  sand 16    „ 

Fine  cemented  sand  and  gravel  in  layers         -     15    „ 

Total        80  feet 

The  highest  ridges  consist  almost  entirely  of  sand,  white,  at  a 
lower  elevation  of  from  150  to  200  feet  above  sea  level,  this  is 
mostly  replaced  by  a  clayey  soil,  which,  in  general,  is  full  of  small 
circular  depressions  a  few  feet  in  diameter,  locally  termed  crab 
holes.  In  very  wet  weather  these  form  almost  continuous  sheets 
of  water,  but  in  summer  they  open  into  cracks  which  extend 
downwards  for  a  considerable  depth,  allowing  the  water  to 
escape. 

At  an  elevation  of  about  100  feet  above  sea  level,- a  lower 
terrace  runs  parallel  to  tbe  river,  on  which  is  a  soil  of  the  same 
character  as  that  higher  up.    Near  the  limestone  banks,  especially 
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at  Hillside,  inverted  conical  depressions  of  considerable  area 
occur,  as  much  sls  from  200  to  300  feet  in  diameter  and  from  50 
to  60  feet  in  depth,  such  as  are  common  in  other  limestone 
districts. 

The  flats  on  the  banks  of  the  Mitchell  vary  in  width  from 
about  two  miles  at  the  upper  end  to  less  than  half  a  mile  at 
Bairnsdale,  where  they  are  confined  by  limestone  cliffs.  Their 
fall  follows  that  of  the  river,  and  is  approximately  100  feet  in 
about  25  miles.  The  soil  on  them  consists  for  the  most  part  of  a 
loose,  friable,  siliceous  material  of  great  depth.  In  the  upper 
portions  of  the  river,  where  its  fall  is  greater  and  the  flats  are 
wider,  the  general  slope  is  from  the  higher,  more  distant 
banks  towards  the  stream  ;  in  places  where  subsidiary  channels 
have  formed,  the  slope  is  towards  them ;  in  flood  times  it 
is  by  the  backing  up  of  water  in  these  that  portions  of  the 
fiats  are  submerged.  In  the  lower  portions  of  the  river,  the 
banks  now  enclosing  the  channel  are  much  higher  than  the 
flats  which,  in  general,  fall  away  from  them,  and  towards  the 
earlier  formed,  more  elevated  banks  that  bound  them,  so  that 
daring  floods  the  actual  margins  of  the  river  are  the  last  portions 
to  become  submerged.  The  bed  of  the  channel  itself  was 
originally  confined  between  banks  which  were  covered  with  dense 
vegetation.  Above  Lindenow  the  stream  at  one  time  consisted 
of  long  stretches  of  deep  water  and  shallow  rapids  over  loose 
stones.  Below  Hillside  there  was  one  continuous  deep  channel 
to  the  mouth  of  the  river.  The  present  state  of  the  stream  is 
widely  different.  The  river  banks  have  been  denuded  of 
vegetation,  and  broken  down  in  many  places  by  stock,  with  the 
result  that  the  loose,  friable  soil  has  disappeared  by  the  acre,  and  a 
stony  gravel  bed,  sometimes  over  a  hundred  yards  across,  has 
been  exposed ;  the  banks  also  have  been  left  vertical,  to  wash 
farther  and  farther  away  with  every  flood.  The  lighter  material 
is  swept  over  the  lower  lands  and  passes  into  the  lakes,  while  the 
heavier  material  is  continually  creeping  down  what  was  once  the 
deep  channel  of  the  river,  plugging  it  up  solidily  as  it  goes. 
This  action  has  gone  on  until  it  is  now  possible  to  ford  the  river 
near  Bairnsdale,  while  in  the  earlier  days  the  Manaro  crossing  at 
the  Wuk  Wuk  village  settlement,  was  the  point  at  which  the 
river  was  fordable.       Below  Bairnsdale  the  river  is  from  200  to 
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260  feet  in  width,  the  depth  of  the  channel  varying  from  14  to 
30  feet.  It  is  subject^  when  low,  to  tidal  inflnetioes,  salt  trater 
creeping  up  as  far  as  the  Bairnsdale  waterworks,  or  a  dittanoe 
of  from  15  to  16  miles  from  its  mouth.  The  banka  from 
Bairnsdale  down  slope  on  the  eastern  side  towards  Jones'  Bay, 
one  of  the  Gippsland  Lakes,  and  on  the  western  side  towards 
McLeod's  morass.  About  a  mile  below  the  morassi  the  oiurent 
sweeps  against  Eagle  Pointy  the  ridge  terminating  the  water- 
shed; from  this  point  it  flows  through  a  tongue  ol  land 
for  nearly  five  mile^  the  exact  distance  between  a  trig,  station 
on  Eagle  Pointy  and  another  at  the  present  terminus  of  the  land 
being  7366  yards.  This  strip  of  land  varies  in  width  on  eil^er 
side  from  200  to  2000  feet^  the  average  being  less  than  1000 
feet;  on  one  side  it  slopes  to  Jones'  Bay,  and  on  the  o^er 
to  Eagle  Point  Bay.  After  passing  the  present  landmarks 
forming  its  mouth,  the  river  flows  in  a  well  defined  channel 
in  Lake  King  for  2100  feet,  with  an  average  width  of  160 
feet,  and  of  depth  10  to  12  feet  at  low  water,  the  banks 
being  about  2  feet  below  the  surface,  except  after  a  heavy  flood, 
when  they  appear  above  it.  The  submerged  bank  extends  for 
about  1600  feet  at  right  angles  to  the  flow  of  the  river,  and  at 
this  distance  is  only  from  3  to  4  feet  below  the  surface,  deepen- 
ing in  a  few  yards  to  8  or  10  feet,  and  then  gradually  to  22  feet^ 
which  is  the  uniform  depth  of  Lake  King  over  some  miles. 
The  tongue  of  land  caused  by  the  deposit  in  Lake  King  has  had 
the  effect  of  partly  closing  Jones'  Bay,  from  which  the  only  exit 
for  the  waters  is  a  narrow  channel  leading  into  the  submerged 
extension  of  the  Mitchell. 

The  secondary  banks  separating  the  flats  from  the  sloping 
tableland  above  may  be  traced  from  the  devonian  rocks  at 
Boggy  Creek  to  their  termination  at  Bairnsdale,  and  again 
at  the  isolated  bluff*  at  Eagle  Point.  From  Moitun  Creek  to 
about  a  mile  below  Lindenow  township,  these  banks  consist 
of  fine  siliceous  sedimentary  material  near  their  base,  and 
coarse  above,  with  ironstone  bands  of  varying  thickness,  and  more 
or  less  fossiliferous.  (See  sections  of  Morrison's  Bluff  and  Perry's 
Bluff,  Figs.  8  and  10).  Fossiliferous  ironstone  also  crops  out  in  an 
indentation  between  Perry's  Bluff  and  Coongulmerang.  Thicker 
bands  of  clayey  ironstone  occur  in  cuttings  near  Lindenow,  and 
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fossiliferous  ironstones  on  the  river  banks  below  the  hotel,  the  State 
School,  and  Saunders'  house  at  Lindenow  itself.  The  ironstone 
and  siliceous  sediments  shortly  disappear,  and  the  banks  become 
less  steep  and  slope  gradually  up  to  the  higher  ground.  About 
half  a  mile  from  the  ironstone  outcrops,  limestone  shews  at  the 
foot  of  the  bank  and  may  be  traced  down  to  Bairnsdale,  rising 
in  places  to  a  height  of  100  feet  from  base  to  summit. 

At  Rose  Hill,  about  3  miles  west  of  Bairnsdale,  the  limestone 
is  immediately  overlain  by  a  deposit  of  a  different  character. 
The  bank  there  is  strewn  with  shells  like  those  at  Jemmy's  Point, 
and  thus  of  miocene  age.  A  full  description  of  this  interesting 
bed  will  be  given  in  the  sequel. 

On  the  upper  surface  of  the  terraced  banks  bounding  the  flats 
there  is  usually  a  heavy  gravel  wash,  cemented  in  many  places 
with  ferruginous  material  and  in  some  cases  coated  with 
manganese  oxide.  Similar  gravel  washes  occur  in  the  bed  of  the 
river,  in  places  on  the  surface  of  the  flats,  and  almost  invariably 
below  them.  They  exist  also  as  low  ridges  on  the  tableland  fully 
250  feet  above  the  present  bed  of  the  river  and  with  included 
blocks  weighing  as  much  as  60  or  70  lbs.  These  ridges,  no  doubt, 
indicate  in  general  the  course  of  the  old  streams.  They  are 
capped  with  conglomerate  and  have  worn  less  than  the  surround- 
ing softer  country.  Gravel  containing  boulders  from  six  to  nine 
inches  in  diameter  is  in  fact  met  with  at  least  20  miles  from  its 
source,  and  over  200  feet  above  sea  level.  These  drift  deposits, 
which  have  been  extensively  used  for  road  making  and  railway 
ballasting  purposes,  are  slightly  auriferous.  Indeed,  the  gravel 
washes  in  some  parts  of  the  Mitchell  River  itself,  though  many 
miles  from  any  silurian  rock,  give  payable  returns. 

The  watershed  on  the  north  side  of  the  river,  so  far  as  tertiary 
deposits  are  concerned,  includes  the  country  drained  by  portions 
of  Flaggy  Creek,  Prospect  or  Boggy  Creek,  and  Clifton  Creek,  as 
well  as  a  few  minor  gullies.  Near  Flaggy  Creek,  where  devonian 
sandstones  are  exposed,  the  country  rises  somewhat  suddenly  to 
the  north,  and  thence  on  to  Boggy  Creek  the  river  runs  almost 
parallel  to  the  devonian  hills,  and  at  no  great  distance  from  them. 
The  highest  eminence  is  Mount  Taylor  where  devonian  strata, 
about  400  feet  in  thickness,  and  composed  of  sandstones,  con- 
glomerates, and  shales,  rest  on  porphyritic  rock,  the  upper  surface 
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of  which  is  over  1000  feet  above  the  level  of  the  creek  below. 
Another  elevated  porphyritic  peak,  known  as  Granite  Rock,  rises 
a  short  distance  to  the  north-east  of  Clifton.  This  is  about  500 
feet  in  height  and  from  its  summit  a  magnificent  panoramic  view 
of  the  surrounding  country  is  presented.  Between  these  two 
hills  the  auriferous  silurian  rock  crops  out.  A  series  of  sandy 
ridges,  evidently  of  marine  origin,  occupies  the  surface  from  the 
southern  flanks  of  the  hills  to  the  Mitchell  River,  the  general 
fall  of  the  country  being  in  the  same  direction.  Boulders  of 
sandy  ironstone  occur  here  and  there  on  the  ridges,  but  none  of 
those  collected  from  a  greater  elevation  than  200  feet  above  sea 
level  contained  fossil  casts. 

On  the  lower  terraces  the  soil,  which  has  been  derived  from  the 
oalciferous  rock  below,  or  from  the  decomposed  ironstones,   is 
fairly  fertile.     The  upper  sandy  ridges  are  heavily  timbered  with 
eucalypts.     The  gravel  terraces,  though  much  less  extensive  on 
this  side  of  the  river  than  on  the  other,  yet  show  in  nearly  all  the 
sections  exposed  in  gullies  or  road  cuttings.      On  the  banks  of 
Boggy  Creek,  which  has  cut  its  way  through  some  hundreds  of 
feet  of  porphyritic  rock,  the  auriferous  terraces  extend  for  over 
120  feet  above  the  present  bed  of  the  stream.     Owing  to  the  con- 
siderable mining  operations  formerly  carried  on   in   this  creek, 
the  bed  in  the  lower  portion  of  its  course  has  become  silted  up^ 
and  the  heavy  sand  is  now  filling  the  Mitchell.     It  is  intereeting 
to  note   that  by  the  combined  action  of  Boggy  Creek  and  the 
Mitchell  River  an  isolated  strip  of  calciferous  rock  has  been  left 
in  the  midst  of  an  extensive  flat.     The  next  gully,  Drevermanu'% 
commences  at  Mount  Lookout,  and  has  been  formed  by  a  stream 
which  has  cut  its  way  through  the  sandy  drifts  as  far  as  Elnight's 
house,  on  the  Wuk  Wuk  road,  and  thence  through  the  Bainuih 
dale   limestones   to   the   Mitchell.      The  only  other  ztsmta."^ 
importance  is  Clifton  Creek,  which  drains  the  siluriaiiy  d6|p||M||i^  *:; . 
and  porphyritic  hills  to  the  north.      After  passing  fiM^ikMHlr 
house  it  flows  through  a  wide  flat,  thence  through  B<qrv|S||ir''^^ 
it  is  bounded  by  silurian  strata  on  the  west,  and  tb0}«u''    ' 
and  porphyritic  rock  on  the  east,  and  finally  passes 
morass.      This  is  about  two  miles  in  length,  atv* 
mile  in  width  at  the  upper  end  to  a  narrow  c*** 
A  big  flood,  which  occurred  about  ten  y< 
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Bome  thirty  feet  deep,  through  the  morass,  or,  as  it  may  more 
properly  be  called,  peat  bog,  and  it  has  since  slowly  drained. 
The  surface  has,  in  consequence,  become  cracked  and  fissured  in 
all  directions,  and  a  subsidence  of  several  feet  has  taken  place. 
Fires  lit  on  it  have  burnt  in  all  weathers  for  years.  After 
burning,  the  ash,  incorporated  with  the  peaty  material  below, 
forms  a  fair  soil.  The  whole  of  this  peat  morass  appears  to 
have  resulted  from  the  decay  of  small  vegetation,  as  it  contains 
no  timber  of  any  size. 

The  limestone  beds  can  be  traced  for  a  few  hundred  yards 
above  Mr.  Hope's  house  on  the  eastern  side  and  also  on  the 
opposite  bank,  but  higher  up  still  only  the  sandy  drifts  appear. 
The  morass  empties  itself  into  the  Backwater,  a  channel  of  the 
Mitchell,  which  flows  southward  for  about  a  mile  between  well 
defined  limestone  rises,  then  turns  eastward  along  the  limestone 
cliffs  on  the  northern  bank  of  the  Mitchell,  and  finally  joins  the 
main  stream  near  the  Bairnsdale  bridge. 

From  Glenaladale  until  just  below  the  Lindenow  bridge,  the 
vertical  sections  exposed  on  the  northern  banks,  show  sandstone 
and  massive  conglomerate  beds,  which  rise  into  rounded  hills  of 
devonian  sandstones.  The  river  flats  thus  lie  for  this  distance 
between  tertiary  and  devonian  strata.  The  latter  probably  occur 
at  no  great  depth  below  the  Woodlands  and  Glenaladale  proper- 
ties; indeed,  only  a  few  yards  above  the  Lindenow  bridge, 
devonian  sandstone  outcrops  on  the  flat  itself. 

A  short  distance  below  this  point.  Flaggy  Creek  enters  the 
river  and  has  exposed  a  fine  section  known  as  Saunders'  Bluff, 
which  will  be  fully  described  later  on.  Another  small  stream 
comes  in  about  half  a  mile  lower  down,  and  has  cut  through  a 
heavy  cemented  compact  gravel  wash  which  reappears  as  far 
down  as  Skinner's.  About  a  mile  below  Saunders'  Bluff  there  is 
a  fossiliferous  section  which  continues  for  a  few  hundred  yards, 
and  terminates  at  Skinner's,  the  best  known  collecting  ground 
for  eocene  fossils  on  the  river.  At  the  base  of  this  sectibn  are  the 
calcareous  beds,  which  are  overlain  by  a  yellow,  soft  fossiliferous 
ironstone,  and  this  in  turn  is  covered  with  sandy  drift  and 
occasional  ironstone  boulders.  Below  Skinner's,  only  rounded 
hills  of  the  ironstone  deposit  are  observed  until  the  Manaro 
crossing  or  Wuk   Wuk  village   settlement  is  reached.       Here 
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again  the  soft  foscdlif enms  ironBtones  are  in  endenoe,  and  mideiw 
neath  them  lie  the  compact  fiaimsdale  limestoiieB.  Another 
stretch  of  rounded  banks  extends  as  far  as  Myrtle  Boint^  where 
on  one  side  of  a  smaU  gully  ironstone  outcrops  are  alone  viAble, 
while  on  the  other  a  fine  vertical  face  of  calciferous  rock  stands  oat 
boldly.  The  limestone  continues  for  some  distance,  and  ia  then 
succeeded  by  rounded  ironstone  hills,  which  are  traceable  aerosa 
Boggy  Creeek,  to  near  its  junction  with  the  MitchelL  A  fine 
section  here  leads  on  to  Dreir's,  where  a  clayey  bed^  containing 
numerous  fossils  similar  to  tiiose  at  Skinner's,  extends  for  about 
30  feet  up  from  the  water's  edge,  when  it  is  sharply  cut  off  from 
the  tall  calciferous  cliff  above  by  a  shelly  layer.  The  hard 
limestone  rock  can  then  be  followed  round  the  bends  of  the  river 
to  Captain  Underwood's,  almost  opposite  Bose  Hill,  where  it  is 
overlain  by  ironstone  deposits  containing  numerous  casts  of 
miocene  fossils.  The  continuation  of  the  calciferous  rock  from 
this  point  to  the  Backwater  of  the  Mitchell,  has  already  been 
noticed. 

The  various  sections  on  the  river  banks  from  which  fossils  have 
been  obtained  will  now  be  described  in  detail. 


III. — Rose  Hill. 

The  Mitchell  from  Boggy  Creek  to  Dreir's  has  a  fairly  strai^t 
course  a  little  south  of  east,  but  then  bends  round  and  forms  an 
extensive  loop  as  far  as  Underwood's  (see  map).  The  Rose  Hill 
section  is  at  the  western  corner  of  the  loop,  and  on  the  right 
bank  of  the  river.  Thence  going  east  for  some  distance  the 
stream  turns  north  just  behind  the  B.B.C.  Hotel,  but  takes  a 
westerly  direction  near  Radford's  house,  until  after  passing  the 
Bairnsdale  Water  Supply  works,  it  again  flows  north  towards 
Underwood's  on  the  opposite  bank. 

Our  attention  was  first  drawn  to  this  locality  by  noticing  that 
the  limestone  underlying  the  upper  rounded  banks  showed  an 
unmistakable  dip,  and  it  was  thus  evident  that  an  unconformity 
Existed.  We  expected  to  find  merely  an  ironstone  deposit  similar 
to  that  at  Belle vue,  on  the  other  side  of  the  river,  which  we  had 
formerly  examined  pretty  thoroughly.  A  search  on  the  hills  and 
gullies  near  the  hotel,  and  thence  westerly  along  the  terrace 
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bounding  Smith's  flat,  showed  that  ironstone  outcrops  containing 
occasional  casts  of  miocene  fossils  are  present,  but  at  Rose  Hill 
section  itself  these  give  place  to  calcareous  clays  containing 
unaltered  miocene  shells,  which  recall  the  rich  fossiliferous  beds 
at  Jemmy's  Point,  Lake  Bunga,  and  other  places  on* the  Gipps- 
land  Lakes.  Individual  examples  of  some  species  are  very 
common,  amongst  which  may  be  mentioned,  Chione  subroborata, 
C.  propinqua,  Tylospira  coronata,  Trigonia  acuticostata,  Ostrea 
arenicola,  Olivella  nymphalis,  Turritella  tristira,  Tellina  aequila- 
tera,  Corbula  ephamilla.  In  all  85  species  were  collected,  a  list 
of  which  is  given  below.  Immediately  underlying  the  miocene 
marls  there  is  the  typical  eocene  limestone  of  the  area,  which  was 
here  evidently  an  eroded  surface  when  the  later  beds  were 
deposited  upon  it.  The  full  section  (Fig.  3)  from  the  summit  of 
the  terrace  to  the  flat  level  is : — 
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Clay  and  soft  limestone,  with  miocene  shells 
Marls  with  miocene  shells      -         -         - 
Nodules  of  limestone,  with  eocene  shells 
Calciferous  rock,  with  eocene  fossils 
Limestone 


Total         ...     75  feet. 

The  eocene  limestones  continuously  outcrop  at  the  base  of  the 
hills  bounding  the  loop,  except  where  the  river  trends  northerly, 
or  between  the  B.R.C.  Hotel  and  Radford's.  For  this  distance 
only  stratified  drift  is  to  be  seen,  whence  it  may  be  inferred  that 
a  channel  of  considerable  width  was  there  cut  through  the  eroded 
limestone.  Possibly  the  channel  extended  across  in  the  direction 
of  McLeod's  morass. 

Fossils  from  Rose  Hill. 

Bingicula  tatei,  Cossmann  Bathykoma  pritchardi,  Tate 

BulHnella  cuneopsis,  Cossmann  Bathjtoma  sp.* 

BuUinella  aratula,  Cossmann  Bathytoma,  n.  sp.* 

Terebra  sp.*  Pleurotoma,  n.  sp. 

Oonas  sp.  (much  worn)  Surcula  sp.* 
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Drillia  sp.* 
DriUia  sp.* 
Drillia  sp.* 
Drillia  sp.* 
Cancellaria  sp.* 
Ancilla  orycta,  Tate 
Olivella  nymphalis,  Tate 
Marginella  propinqua,  Tate 
Marg^ella  sp.* 
Voluta  sp.  (much  worn) 
Uromitra  englypha,  Tate 
Fusus  gippslandicns,  Tate 
Fasciolaria  (?)  sp.* 
Fasciolaria  (?)  sp. 
Latirus  purpuroides,  Tate 
Phos  gregsoni,  Tate 
Lampusia,  sp.* 
Lampusia,  n.  sp. 
Tylospira  coronata,  Tate 
Oypraea  sp.  (fragment) 
Cerithium  (?)  sp. 
Cerithium  (?)  sp. 
Turritella  murrayana,  Tate 
Turritella  conspicabiHs,  Tate 
Turritella  tristira,  Tate 
Turritella  acricula,  Tate 
Eissoia  sp. 

Orepidula  unguiformis.  Lam. 
Calyptraea  crassa,  Tate 
Natica  subinfundibulum,  Tate 
Natica  polita,  T.  Woods 
Natica  hamiltonensis,  T.  Woods 
Natica  cunninghamensis,  Harris 
Natica  subvarians,  Tate 
Eulima,  n.  sp.* 
Niso  psila,  T.  Woods 
Odontostomia  sp.  (fragpnent) 
Trochus  (?)  sp.* 


Calliostoma  sp. 

Dentalium  largicrescens,  Tate 

Ostrea  areniccSa,  Tate 

Flacunanomia  ione,  Tate 

Spondylus,  n.  sp. 

Limea,  n.  sp. 

Fecten  antiaustralis,  Tate  (juy.) 

Cucullaea  corioensis,  McCk>y 

Limopsis  forskdli,  A.  Adams 

Gtiycimeris  laticostata,  Q.  and  G. 

Nucula  antipodum^  Hanley 

Leda  vagans,  Tate 

Leda  woodsii,  Tate 

Trigonia  acuticostata,  MoCoy 

Oardita  ^pinulosa,  Tate 

Oardita,  n.  sp.* 

Orassatellites  oblonga,  T.  Woods 

var. 
Kellia  micans,  Tate 
Cardium  sp. 

Meretrix  paucirugata,  Tate 
Meretrix,  n.  sp. 
Chione  cognata,  Pritchard 
Chione  subroborata,  Tate 
Chione  propinqua,  T.  Woods 
Chione  allporti,  T.  Woods 
Dosinia  sp.,  aff.  D.  johnstonif 
Tapes,  n.  sp.* 

Zenatiopsis  angustata,  Tate 
Corbula  seaphoides.  Hinds 
Corbula  ephamilla,  Tate 
Panopaea  australis.  Sow. 
Bamea  tiara,  Tate 
TeUina  aequilatera,  Tate 
TeUina  albineUoides,  Tate  (?) 
Cuspidaria,  n.  sp. 
AspergiUum  sp. 
Trematotrochus  clarkii,  Dennant 


IV. — Bellevue. 

The  ironstone  conglomerates  of  this  section  were  examined 
several  years  ago,  and  before  the  Rose  Hill  bed  on  the  opposite 
bank  was  discovered.  It  is  situated  about  two  miles  from 
Bairnsdale  and  immediately  on  the  terrace  bank  of  the  river. 
Many  visits  have  been  paid  to  the  locality,  and  we  have  to  thank 
Captain  Underwood,  who  owns  the  farm,  for  valuable  assistance 
in  the  researches  made.  The  ironstone  is  fresh  looking,  and  the 
fossil  casts  in  it  are  exceptionally  sharp  and  distinct.     We  broke 


^  Also  in  the  Gippsland  Lakes  miocene. 
t  Also  at  Table  Cape. 
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up  a  very  large  quantity  of  the  material  and  were  able  to 
identifiy  the  species  named  below.  We  may  state  here,  that  in 
the  identification  of  these  and  all  other  fossils  from  an  ironstone 
matrix  mentioned  in  the  present  paper,  we  availed  ourselves  of 
the  critical  knowledge  of  tertiary  moUusca  possessed  by  the  late 
Professor  Tate — in  fact,  the  several  lists  offered  of  ironstone 
fossils  from  Bellevue,  Moitun  Creek,  Village  Settlement,  and 
Lindenow,  were  drawn  up  in  consultation  with  him.  For  the 
most  part,  moulds  in  wax  have  been  prepared,  which  can  be 
consulted  whenever  occasion  arises. 

Fossils  from   Bellevue. 


Roxania,  sp. 

Nassa  subUrella,  Tate 

Phos  gregsoni,  Tate 

Lampusia,  n.  sp.* 

Tylospira  clathrata,  Tate 

Turritella  tristira^  Tate 

Turritella  acricula,  Tate 

Natica  cunninghamensis,  Harris 

Leiopyrga  quadrisulcata^  Tate 

Calliostoma,  sp.* 

Modiola^  two  spp. 

Modiola,  sp.f 

Glycimeris  laticostata,  Q.  and  G-. 

Oucullaea  corioensis^  MoOoy 

Leda  woodsii,  Tate 


Trigonia  howitti,  McCoy 
Trigonia  acuticostata,  McCoy 
Crassatellites  oblonga,  T.  Woods 
Chione  propinqua,  T.  Woods 
Chione  subroborata^  Tate 
Meretrix,  sp. 
Dosinia  johnstoni,  Tate 
Mactra  axiniformis^  Tate 
Corbula  ephamilla,,  Tate 
Zenatiopsis  angustata,  Tate 
Tellina  albinelloides,  Tate 
Myadora  corrugata,  Tate 
Liinulites  rutella,  T.  Woods 
Lovenia  f  orbesi,  T.  Woods 


One  of  the  ironstone  blocks  containing  several  marine  fossil 
casts,  shews  also  a  well  preserved  leaf  impression  (species 
undetermined),  and  it  is  evident  therefore,  that  the  deposit 
was  a  strictly  littoral  one. 

The  most  frequently  recurring  species  are  Trigonia  howitti, 
Chione  propinqua,  Zenatiopsis  angustata,  Leda  woodsii,  Leio- 
pyrga quadricingulata,  and  Lovenia  forbesi.  Less  common,  but 
still  tolerably  abundant,  are  Chione  subroborata,  Tylospira 
clathrata,  Turritella  acricula.  The  remainder  are,  as  a  rule, 
represented  in  our  gatherings  by  single  specimens  only.  With 
few  exceptions,  the  same  species  are  abundant  throughout  the 
cjilcareous  beds  of  the  Gippsland  miocene  as  well  as  in  equivalent 
strata  at  Rose  Hill. 


*  Also  in  the  Gippsland  Lakes  miocene. 
t  Also  at  Spring  Creek. 
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The  Bellevue  bank,  as  measured  by  levelling  from  Captain 
Underwood's  doorstep,  is  146  feet  above  the  river  level.  (See 
Figs.  4  and  6  for  sections  at  Bellevue).  A  section  exposed  on  the 
face  of  the  cliff  overlooking  the  river  gives  : — 

Ferruginous  blocks,  with  miocene  fossils          -  14  feet. 

Clay 4  „ 

Limestones  (eocene),  with  fine  gravel      -         -  10  „ 

Yellow  limestone  (burnt  for  lime)           -         -  4  „ 
Alternate  beds  of  hard  and  clayey  limestone, 

with  eocene  fossils       -         -         -        -  70  „ 

Talus  to  river  level 30  „ 


Total         140  feet. 

A  little  back  from  the  cliff  and  on  the  slightly  sloping  bank,  a 
heavy  gravel  wash  shows  in  a  quarry,  referred  to  below,  and  then 
farther  up  still  a  ferruginous  sandy  conglomerate.  The  fall  of 
the  river  from  Underwood's  down  is  very  slight,  the  surface  of 
the  water  at  the  section  quoted,  being  only  six  feet  above  sea  level. 

There  is  a  deep  gully  close  to  the  house,  and  a  section  across  it 
is  given  in  Fig.  4.  On  both  sides  the  hard  calciferous  limestone 
can  be  seen  outcropping  here  and  there  among  the  grass,  until 
towards  the  summit  the  overlying  fossiliferous  ironstone  and 
heavy  gravel  wash  successively  appear. 

The  quarry  shown  in  Figs.  4  and  5  was  excavated  to  obtain 
gravel  for  road  making,  and  at  its  base  a  portion  of  a  fossilized 
tree  three  feet  long,  and  two  feet  in  diameter,  was  uncovered. 
The  log  has  not  been  removed,  and  was  thus  seen  by  us  tn  situ. 
It  is  coated  all  round  with  ferruginous  gravelly  material  to  a 
thickness  of  some  inches,  while  the  internal  part  consists  largely 
of  decayed  vegetable  matter.  The  top  of  the  quarry  which  is 
13  feet  below  Bellevue  House,  and  therefore  139  feet  above  sea 
level,  represents  nearly  the  highest  point  at  which  miocene  casts 
were  obtained.  The  house  is  built  on  the  river  terrace  and  not 
on  the  summit  of  the  bank,  which  is  reached  by  a  gradual  slope 
at  a  further  height  of  105  feet.  The  strata  consist  mainly  of 
gravels,  sands,  and  clays,  with  here  and  there  ironstone  blocks 
enclosing  pebbles,  but  apparently  unfossiliferous.  The  same 
remark  applies  to  ironstone  at  Clifton,  near  at  hand,  and  also  to 
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scattered  surface  blocks  at  a  much  higher  level  on  the  Bulumwaal 
road. 

The  pebbly  drift  in  the  Bellevue  quarry  is  very  coarse,  and  on 
one  side  fully  12  feet  thick.  Many  of  the  larger  stones  lying  on 
the  floor  are  lenticular  in  shape,  and  as  much  as  a  foot  in  length, 
by  eight  to  nine  inches  in  breadth.  On  the  face  of  the  quarry 
the  stones  are  of  various  sizes,  and  the  larger  ones  mentioned 
have  probably  been  rejected  when  the  material  was  carted  for 
road  making. 

At  first  sight  it  might  easily  be  supposed  that  the  pebble  drift 
is  interstratifled  with  the  fossiliferous  ironstone,  as  it  crops  out 
not  only  at  a  higher,  but  also  at  a  lower  elevation  even  in  con- 
tiguous exposures.  In  the  quarry  some  few  blocks  apparently 
overlie  gravel,  but  this  we  think  is  due  to  slipping.  After  pro- 
tracted observation  and  much  consideration,  we  decide  that  the 
gravel  drift  is  younger  than  the  fossiliferous  miocene  ironstone. 
Reference  to  Figs.  4  and  6  will  shew  our  interpretation  of  the 
■evidence  presented  at  Bellevue. 

As  before  mentioned,  the  gravel  is  wide  spread,  and  is  especi- 
ally displayed  in  road  cuttings  south  of  the  river,  between 
Bairnsdale  and  Lindenow.  At  the  latter  locality  the  river  is 
-fordable  in  summer,  and,  though  a  large  volume  of  water  is 
always  flowing,  the  greater  part  of  the  channel,  which  is  some- 
times 300  to  400  feet  in  width,  becomes  dry.  A  large  extent  of 
the  river  bed  is  thus  exposed,  and  consists  entirely  of  loose  stones 
like  those  at  Bellevue.  Similarly  at  Bairnsdale  the  gravel  is 
Abundant,  and  has  been  freely  used  in  making  the  roads  of  the 
shire.  On  the  north  of  the  river  the  gravel  deposits,  though 
fairly  thick  in  places,  are  less  extensive  than  those  on  the  south 
side.  At  Under wood^s,  as  we  have  seen,  and  also  in  a  cutting  in 
Dreir's  lane,  much  gravel  is  present.  Again,  there  is  a  heavy 
conglomerate,  10  feet  thick,  at  Skinner's,  and  another  towards 
Saunders'  Blufl*,  both  being  terrace  deposits. 

The  origin  of  the  gravel  drift  is  not  in  doubt.  It  is  clearly 
derived  from  the  waste  of  the  devonian,  silurian,  and  porphyritic 
rocks  to  the  north.  The  majority  of  the  pebbles  consist  of  sand- 
stone, but  among  them  are  fragments  of  porphyry  and  quartz. 
Though  much  weathered,  the  larger  porphyritic  pebbles,  when 
fractured,  sometimes  reveal  an  internal  core  of  scarcely  altered 
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rock.  From  Lindenow  on  to  the  west,  devonian  rock  masses 
may  still  be  seen  in  situ  in  the  river  bed  and  together  with 
their  associated  porphyries  they  no  doubt  formed  the  coast  line 
during  the  deposition  of  the  earlier  tertiaries  from  Lindenow  to 
Moitun  Creek.  These  ancient  rocks,  however,  are  at  a  consider- 
able distance  from  Bairnsdale  and  Bellevue,  so  that  the  gravels 
there  must  have  been  brought  down  by  the  river  itself  or  by 
other  streams  from  the  north.  As  we  shall  presently  shew, 
there  is  undoubted  evidence  of  drifts  due  to  coast  action  at 
Moitun  Creek,  Lucas  Creek,  etc.,  but  the  coarser  and  far  more 
widely  spread  gravels  now  under  consideration  have,  we  think, 
been  largely  transported  by  running  water* 

The  relation  of  the  gravels  to  the  miocene  ironstone  has  been 
chiefly  studied  at  Bellevue,  where  alone  the  contact  of  the  two 
deposits  is  well  displayed,  and  the  following  extracts  from  notes 
taken  on  the  spot  will  explain  our  views  upon  the  somewhat 
complex  problem  presented. 

The  gravel  appears  to  be  merely  a  terrace  •  deposit  due  to  an 
old  stream.  It  is  too  coarse  for  simply  marine  wash,  being  so  far 
removed  from  its  source.  It  can  be  traced  westward  for  some 
distance,  and  since  it  does  not  extend  laterally  into  the  hill,  it 
clearly  represents  a  channel  cut  throngh  the  old  miocene  bed. 
Reference  to  Fig.  5  shews  that  in  the  quarry  gravel  occurs  at  a 
lower  elevation  than  an  exposure  of  the  fossiliferous  ironstone,  but 
this  is  explained  by  supposing  that  the  drift  has  cut  away  portions 
of  the  bed  and  has  left  blocks  of  ironstone,  which  now  protrude 
here  and  there,  through  the  gravel.  Though  in  places  at  a  higher 
level  than  the  latter  they  are  the  older  strata.  On  levelling 
across  from  the  quarry  to  Underwood's  garden  the  fossiliferous 
blocks  were  met  with  at  the  same  elevation ;  the  gravel  is  above, 
while  beneath  there  is  no  gravel,  but  only  clay  and  ironstone. 
A  flag-post  hole  was  lately  sunk  in  front  of  the  house  to  a  depth 
of  six  feet  through  this  gravel,  so  that  the  latter  is  there  on  the 
top.  It  may  be  added,  also,  that,  though  occasional  loose  blocks 
of  fossiliferous  ironstone  are  found  comparatively  high  up  on  the 
banks,  the  gravel  invariably  shews  higher  still. 

The  precise  age  of  the  gravel  drifts  is  doubtful.  So  far  as  the 
evidence  goes  they  may  be  of  any  age  from  pliocene  to  recent. 
They  are  probably  contemporaneous  with  the  formation  of  the 
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river  channel,  at  least  in  this  part  of  its  course.  In  many  places 
they  are  left  high  up  on  the  banks  of  the  river,  which  has  since 
cut  its  channel  deeper  and  deeper  into  the  underlying  limestone. 
Frequently  they  have  been  redistributed,  and,  as  at  Lindenow, 
now  rest  in  the  actual  bed  of  the  stream. 

Next  in  order  to  the  ironstone  conglomerate  come  the  well 
known  Bairnsdale  limestones.  They  are  of  unknown  thickness 
here,  but  terminate  abruptly  as  the  river  is  followed  up.  They 
may  be  briefly  described  as  hard  compact  rocks,  rich  in 
fossils,  which,  however,  with  the  exception  of  a  few  species  of 
pectens,  a  large  oyster,  several  brachiopods,  and  occasional 
examples  of  other  forms  occur  as  calciferous  casts  only.  Lists  of 
the  species  recognised  in  various  outcrops  of  the  strata  have  been 
previously  given  (4  and  6),  and  need  not  be  now  repeated.  For 
miles  along  the  Mitchell  as  well  as  on  the  Nicholson  and  Tambo 
Rivers,  at  Lake  Tyers,  and  as  far  east  as  Snowy  River,  the  same 
eocene  rocks  are  presented.  At  Bellevue  the  upper  portion  of 
the  limestone  for  several  feet  down  shews  numerous  very  small 
siliceous  pebbles,  with  'here  and  there  a  larger  one  scattered  irre- 
gularly through  it.  All  of  them  are  ironstained,  much  rounded, 
and  worn.  We  have  not  observed  similar  pebbles  in  exposures  of 
the  rock  elsewhere.  There  is  no  question  here  of  a  remade  bed, 
the  junction  of  the  two  strata,  viz.,  eocene  and  miocene  being 
sharply  defined.  Both  are  apparently  horizontal,  and  thus 
comformable.  Still  the  exposure  in  the  upper  deposit  is  too 
small  to  allow  of  a  positive  statement  under  this  head. 

V. — Knights. 

On  the  Wy  Yung  road,  north  of  the  Mitchell,  and  between 
Bairnsdale  and  the  section  just  described^  a  small  road  cutting 
displays  a  similar  ferruginous  conglomerate,  but  the  fossil  casts, 
owing  to  the  prolonged  weathering  of  the  material,  are  usually 
indistinct,  Trigonia  howitti  and  Myadora  corrugata  being  the 
only  ones  we  could  definitely  name.  Under  the  ironstone  a 
moderately  stiff  clay,  containing  from  40  to  60  per  cent,  of  coarse 
water  worn  sand,  reaches  down  to  the  road  level.  The  junction 
line  of  the  two  strata  is  uneven,  slight  hollows  in  the  sands  and 
clays  being  filled  by  the  ironstone.  As  the  latter  continues  on 
the  hilly  ground  beyond  the  top  of  the  cutting,  its  thickness  could 
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not  be  accurately  estimated.  The  cutting  itself  is  about  145  feet 
above  sea  level,  or  at  the  same  height  as  the  Bellevue  section. 
Isolated  boulders  of  fossiliferous  ironstone  can  also  be  traced  in 
the  neighbourhood  of  this  cutting  for  a  further  height  of  15  feet. 
There  is  no  gravel  associated  with  the  ironstone  here.  From 
Knight's  to  Bairnsdale  the  country  falls,  and  the  eocene  limestone 
outcrops  on  the  river  banks  with  pebble  drift  resting  immediately 
upon  it. 

In  a  former  paper  (6)  we  traced  the  northern  boundary  line 
of  the  Gippsland  miocene  from  Red  Bluff  to  the  Nicholson  River, 
but  the  discovery  of  the  ironstone  casts  at  Knight's  and  Bellevue, 
as  well  as  of  unaltered  miocene  shells  at  Rose  Hill  permits  of  the 
continuation  of  this  line  for  at  least  eight  miles  farther  west. 
Between  Knight's  cutting  and  the  Nicholson  the  miocene  has  not 
been  observed,  but  its  existence  in  portions  of  the  area  immedi- 
ately north  of  Bairnsdale  is  not  improbable. 

In  geographical  order  going  up  the  river  from  Bellevue,  the 
section  at  Drier's  comes  next,  but  as  in  one  important  respect 
this  resembles  Skinner's,  it  will  be  described  in  conjunction  with 
the  latter,  and  we  pass  on  to 

VI. — Boggy  Creek. 

On  the  Government  maps  this  stream  is  now  noted  as  Prospect 
Creek,  but  we  retain  the  old  name  for  the  sake  of  reference  to 
earlier  descriptions.  It  empties  into  the  river  through  a  wide 
flat.  In  summer  the  actual  channel  is  narrow,  and  confined  to 
the  eastern  margin  of  the  flat.  At  the  southern  end  and  abutting 
on  the  river  there  is  a  fine  cliff  of  eocene  limestone  194  feet  in 
height  above  datum  line  (sea  level),  and  very  steep,  a  fact  which 
was  forcibly  impressed  on  our  minds  when  climbing  it  on  a  very 
hot  day.  The  bank  bordering  the  flat  on  the  eastern  side  is  much 
lower,  rounded,  and  with  a  more  gradual  slope ;  it  continues  for 
about  three  quarters  of  a  mile,  and  encloses  a  kind  of  amphi- 
theatre reaching  up  to  the  road.  Where  the  traffic  bridge  crosses 
the  creek,  the  flat  narrows  abruptly,  but  widens  out  again  on  the 
north.  On  both  sides  of  the  creek  the  ascent  to  the  general  level 
of  the  country  is  steep ;  by  actual  levelling  the  highest  part  of 
the  road,  near  Dooley's  f^aXe  w  i  slope,  was  found  to 

be  230  feet  abo^ 
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At  the  summit  of  the  limestone  cliff  overlooking  the  river  we 
found  no  ironstone.  The  rounded  banks  of  the  creek  farther 
from  its  mouth  are  covered  with  soil,  but  here  and  there  the 
limestone  crops  out,  or  shews  in  wombat  holes  round  the  base  of 
the  hill  up  to  the  bridge.  In  addition,  there  are  numerous, 
boulders  of  sandy  ironstone  containing  very  distinctly  marked 
fossil  casts.  These  boulders  continue  from  near  the  creek  level 
almost  to  the  top  of  all  the  hills  in  the  amphitheatre,  with  th& 
exception  of  the  tall  cliff  at  the  extreme  south.  When  we  first 
saw  the  ironstone  boulders  we  somewhat  hastily  concluded  that 
they  contained  miocene  fossils  similar  to  those  gathered  at  Belle- 
vue,  and  we  commenced  to  break  them  up  in  order  to  enrich  our 
collection.  To  our  surprise,  however,  we  obtained  instead  a  typical 
eocene  fauna,  as  will  be  seen  from  the  following  list  of  species, 
determined : — 

Fossils   from   Boggy  Creek. 


BuUinella,  sp. 

Boxania  woodsii,  Tate 

Conns,  sp. 

Volntilithes  antiscalaris,  McCoy 

Volnta  maccoyii,  T.  Woods 

Fasciolaria  sp. 

Latirus  mnrrayanus,  Tate 

Lampnsia  woodsii,  Tate 

Lampnjsia  annectans,  Tate 

Apollo  prattii,  T.  Woods 

Semicassis  transenna,  Tate 

Cypraea,  two  spp. 

Potamides  semicostatum,  Tate 

Tnnitella  mnrrayana,  Tate 

Turritella  tristira,  Tate 

Natica,  sp. 

Emarg^nnla  wannonensis,  Harris 

Bentalinm  mantelli,  Zittel 


Spondylns  psendoradnla,  McCoy 
Efinnites  corioensis,  McCoy  (prob.) 
Fecten  mnrrayanns,  Tate 
Modiola  pneblensis,  Fritchard 
Glycimeris  laticostata,  Q.  and  G-. 
Limopsis  forskali.  Adorns 
Cucullaea  corioensis,  McCoy 
Cardita  polynema,  Tate 
Cardium  victoriae,  Tate 
Meretrix  submultistriata,  Tate 
Chione  dimorphophylla,  Tate 
Mactra  howchiniana,  Tate 
Fanopaea  orbita.  Button 
Cuspidaria  subrostrata,  Tate 
Magasella  woodsiana,  Tate 
Flabellum  g^ambierense,  Duncan 
Flabellum  victoriae,  Duncan 
Flacotrochus  deltoideus,  Duncan 


These  fossils,  or  at  least  nearly  all  of  them,  are  also  common 
in  the  prolific  shell  beds  at  Skinner's  and  Drier's  (see  post), 
which  we  regard  as  on  the  same  geological  horizon  as  the 
Bairnsdale  limestone,  the  relative  abundance  of  certain  fossils  in 
the  two  sets  of  strata  being  chiefly  due  to  altered  sedimentary 
conditions.  Further  reference  to  this  matter  will  be  made  later 
on.  At  Boggy  Creek  both  strata  are  represented,  the  first  by 
the  fossiliferous  ironstone,  and  the  second  by  the  adjoining 
calciferous  rock. 
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Amongst  the  ironstone  strata  of  the  amphitheatre  banks,  we 
picked  up  several  unaltered  oyster  shells  similar  to  those  in  the 
river  cli£&.  In  occasional  blocks,  also,  we  found  that  the  substi- 
tution of  the  iron  oxide  for  limestone  was  partial  and  confined  to 
the  outer  portions  of  the  stone.  Specimens  from  the  latter  have 
not  been  quoted  in  the  list,  but  only  those  which  occurred  as  casts 
in  fully  altered  rocks.  For  the  most  part,  the  nodules  of  fossil- 
iferous  ironstone  crop  out  at  a  comparatively  low  level,  but 
some  resting  on  the  tops  of  the  rounded  hills  bordering  the 
fat,  and  others  still  higher  up  on  the  eastern  slope  of  the  road 
yielded,  when  broken,  good  fossil  casts. 

Besides  the  exposure  of  the  limestone  on  the  southern  cliff  and 
at  the  base  of  the  low  hills  along  the  creek,  there  is  a  small 
inlier  on  the  roadside  at  the  eastern  approach  to  the  bridge. 
This  has  been  quarried  and  a  face  about  35  feet  high  is  left  (see 
Sec.  Fig.  6).  The  rock  here  is  much  weathered  and  also 
hardened  superficially  by  redeposit  of  calcium  carbonate,  but  a 
few  shells  were  detected  in  it,  viz.,  Spondylus  gaederopoides, 
Pecten  yahlensis,  and  P.  gambierensis. 

The  full  section  at  the  quarry  is  : — 

Surface  soil  ------- 

Clay 

Projecting  limestone  layer,  coated  with  iron- 
stone, and  containing  calciferous  casts 
of  fossils     ------ 

Fine  sand  and  efflorescing  salts      -         -         - 

Nodules   of    limestone   and    silt,    with    very 

small  worn  quartz  pebbles  -         -         - 

Total         35  feet. 

The  hill  on  the  west  side  of  the  creek  leading  up  to,  and 
beyond  Dooley's  gate,  is  a  counterpart  of  that  on  the  other  side, 
except  that  no  limestone  is  visible  at  the  base.  Section  Fig.  6, 
shews  the  strata  on  the  western  ascent,  the  steepness  being,  to 
save  space,  greatly  exaggerated.  The  alternating  layers  of  drift 
and  soft  ironstone  bands  occur  up  to  the  summit.  The  summit 
itself,  is  capped  with  the  bed  of  an  old  stream,  the  bottom  of  the 
lannel  being    well  defined ;    the  silt   has  been    cut   into,    and 
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the  pebbles  and  stones  are  cemented  together,   giving  a  hard 

conglomerate  cap  which  has  weathered  less  than  the  surrounding 

softer   material.      Tlie   fine  drift   sand    on   this    side   suggests 

sedimentation    from    a    river  current,   which   emptied   into   the 

eocene   sea,    near   the   present  mouth   of   Boggy   Creek.       The 

sediments  are  of  course  marine,  and  practically  contemporaneous 

with  the  deposition  of  the  limestone  on  the  eastern  bank. 

A  short  distance  up  the  western  rise  from  Boggy  Creek,  and 

just  before  reaching  Dooley's  gate,  there  is  a  road  cutting,  in 

which  a  thickness  of  8  or  10  feet  of  massive  ironstone  is  exposed. 

Its  elevation  is  160  feet  above  sea  level,  and,  though  unpromising 

looking  for  fossils,  we  ultimately  found  a  layer  shewing  numerous 

casts,  amongst  which  we  identified  the  following  species  : — 

Conus  sp.  G-lycimeris  laticostata 

Lampusia  sp.  Oardium  sp. 

Spondylus  gaederopoides  Magellania  insolita 

Peoten  foulcheri  Echinoderm  (spine) 

Pecten  gambierensis  Placotrochus  deltoideus 

These  fossils  of  course  stamp  the  outcrop  as  eocene,  which 
thus  extends  upwards  at  Boggy  Creek,  and  does  not  give  place  in 
the  higher  levels  to  the  Bellevue  miocene.  Again,  on  the 
southern  cliff,  at  the  mouth  of  the  Creek,  which  is  194  feet  above 
datum  line,  and  thus  fully  40  feet  higher  than  Bellevue,  the  top- 
most strata  are  still  eocene.  In  fact,  after  leaving  Underwood's, 
we  found  no  further  trace  of  the  miocene  westward,  though  we 
made  most  diligent  search. 

At  Myrtle  Point,  about  a  mile  further  west,  we  again  struck 
the  river.  Ironstone  is  here  abundant  just  below  the  summit  of 
the  cliffs  as  well  as  in  places  down  the  bank.  Many  boulders  were 
broken  up  but  the  fossil  casts  were  rare  and  mostly  indistinct ; 
we  identified  only  Magellania  insolita,  and  Cardita  delicatula  from 
this  outcrop.  In  many  blocks  we  noticed  very  small  fragments 
of  decayed  wood. 

Before  leaving  the  Boggy  Creek  Section  we  remark  that  the 
fossils  obtained  by  Mr.  Howitt  in  his  researches  in  this  area 
were  submitted  to  Sir  F.  McCoy,  who  classed  those  from  the 
ironstones  of  Boggy  Creek  and  Moitun  Creek  as  upper  miocene 
or  lower  pliocene,  and  younger  than  the  Bairnsdale  limestones, 
which  he  placed  in  the  middle  miocene  (1 ).  The  distinction  in  age 
thus  drawn  between  the   calciferous   and   ferruginous   beds   at 
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Boggy  Creek  is,  as  we  have  indicated,  an  error.  There  is  no 
break  in  the  series,  both  sets  of  strata,  though  differing  litho- 
logically,  being  on  the  same  geological  horizon.  According  to 
the  views  now  current  concerning  the  age  of  the  Australian 
tertiaries,  the  deposits  are  classed  as  eocene  and  not  miocene. 


VII. — MoiTUN  Creek. 

This,  the  extreme  westerly  section  examined,  is  the  most 
typical  one  from  which  ironstone  casts  belonging  to  the  older 
group  of  the  Mitchell  tertiaries  have  been  obtained.  As  already 
stated,  Moitun  Creek  enters  the  Mitchell  River  just  at  its  great 
eastern  bend.  At  this  junction  the  river  flat  is  108  feet  above 
sea  level.  A  fine  section  here  (Fig.  7)  shews  towards  its  base 
hard  yellow  sandstone  and  then  sand  and  drift  with  fossiliferous 
ironstone  in  layers  up  to  a  height  of  113  feet.  Resting  upon  the 
topmost  ironstone  layer  there  is  about  17  feet  of  gravel  wash, 
with  stones  in  it  as  much  as  6  inches  in  diameter.  The  summit 
of  the  cliff  is  140  feet  above  the  river,  but  the  country  still  rises 
and  heavy  gravel  washes  may  be  traced  up  to  a  height  of  200 
feet.  Our  chief  collecting  ground  was  not  at  the  junction,  but 
about  half  a  mile  west,  on  the  south  bank  of  Moitun  Creek.  A 
section  at  Morrison's  Bluff,  which  rises  steeply  from  the  margin 
of  the  creek  (Fig.  8),  reads  thus  : — 

Surface  soil  and  gravel  .         .         .         . 

Massive  conglomerate    -         -         -         -         - 

Ironstone  layers,  with  fossils  and  sandy  drift 
Pebbly  gravel        ------ 

Yellow  sandy  clay  .         -         -         -         - 

Ironstone,  highly  fossiliferous 
Pebbly  cemented  gravel  -         -         -         • 

Fine  yellow  sand,  with  ferruginous  pipes  and 
talus  ------- 

Total         110  feet. 

A  few  chains  further  west,  and  close  to  the  road  over  Moitun 
Creek,   leading  to  Iguana  Creek,  the  tertiaries  rest  directly  on 
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devonian  shales,  the  sequence  of  the  strata  from  the  creek  bed 
to  the  level  of  Morrison's  house  being  : — 

Gravel  and  clay 35  feet 

Ironstone  bands,  with  fossils           -         -         -     27    „ 
Devonian  shales 48    „ 


Total         110  feet. 

These  measurements  are  only  up  to  the  terrace  bank  on  which 
the  house  stands.  The  hill,  still  shewing  drifts  and  gravel 
washes,  continues  by  a  gradual  slope  up  to  Morrison's  gate  on 
the  main  road,  where  an  elevation  of  250  feet  above  the  river  was 
recorded. 

A  longitudinal  section  at  the  actual  contact  of  the  tertiary 
and  devonian  strata  is  given  in  Fig.  9.  Three  bands  of 
fossiliferous  ironstone,  interstratified  with  sands  and  gravels, 
occur  in  a  vertical  height  of  48  feet.  Both  in  Morrison's  Bluff 
and  at  the  contact  section,  fossil  casts  were  collected  from  near 
the  base  up  to  the  summit  of  the  terrace ;  the  most  prolific  iron- 
stone bands  were,  perhaps,  one  just  under  the  terrace  level  and 
another  adjoinining  the  contact  section.  The  blocks  collected 
are  full  of  fossils  and  a  great  variety  of  species  is  represented. 
On  the  whole,  the  casts  are  inferior  in  clearness  to  those  at 
Boggy  Greek,  and  a  larger  quantity  of  material  was  broken  up 
to  obtain  examples  which  could  be  definitely  named.  Impressions 
in  wax  or  plaster  were  taken  in  almost  every  case. 

Fossils  from  Moitun  Creek. 

Actaeon  scrobiculatus,  T.  Woods       Turritella  murrajana,  Tate 

Scaphander  tenuis,  Harris  Bissoia  vel  Bissoina  sp. 

BuUinella  exig^ua,  T.  Woods  Calyptropsis  turbinata,  T.  Woods 

Mangilia  (?)  sp.  Natica  polita,  T.  Woods 

HargineUa  winterly  Tate  Natica  vixumbilicata,  T.  Woods  (?) 

Marginella  woodsii,  Tate  Enlima  sp. 

Marjarinella  sp.  Cantharidus  sp. 
Yolutilithes  antiscalaris,  McCoy  (?)  Dentalium  sp. 

Fosus  dictyotis,  Tate  (prob.)  Glycimeris  cainozoica,  T.  Woods 

Latirus  sp.  G-lycimeris  laticostata,  Q.  and  G-. 

Trophon  sp.  Limopsis  momingtonensis,  Pritchard 

Tritonofusiis  sp.  CucuUaea  corioensis,  McCoy 

Typhis  evaricosiis,  Tate  Nucula  tenisoni,  Pritchard 

Lampusia  tortirostris,  Tate  Leda  woodsii,  Tate 

Turritella  tristira^  Tate  Cardita  compacta,  Tate  (?) 
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Oaidinm  yiotoriae,  Tate  (?)  Dosinia  densilineatBy 

Panopaea  orbita,  Hutton  Psammobia  aequalis,  Tate  (?) 

Meretrix  ebumea,  Tate  (?)  Zenatiopeis  angiutaU^  Tate 

Ohione  allporti,  T.  Woods  Oorbula  ephanulla,  Tate 

Cbione  etheridgei,  Pritchard  Sphenotroohns  emavoiatiifl,  Duncan 

Ohione  propinqua.  T.  Woods  DeltK>cyathu8  YicHsL,  Dimoan  (f) 
Ohione,  n.  sp.  (also  at  Skinner's)       Deltocyathns  (?)  sp. 
Ohione  oainoeoioa,  T.  Woods 

A  comparison  of  this  list  with  that  given  for  Boggy  Creek 
shows  some  variation  in  the  species  represented.  This  is  doubt- 
less owing  to  the  more  littoral  character  of  the  Moitun  Oreek 
deposit.  Its  fauna  is  apparently  allied  to  that  at  Table  Oape,  on 
the  north  coast  of  Tasmania,  which  is  admittedly  a  atrietly 
littoral  one. 

The  outcrops  of  the  fossiliferous  ironstone  at  Moitun  Creek  aie 
confined  to  the  steep  southern  bank :  beyond  the  fists  on  the 
north  the  strata  consist  of  the  devonian  sandstones  and  coi^ 
glomerates,  which  continue  up  to  Iguana  Creek,  the  weir  <m  the 
Mitchell,  and  thence  for  a  long  way  northwards.  It  is  es] 
important  to  note  that  there  is  no  limestone  at  Moitun  Creek, 
indeed  for  several  miles  to  the  east  to  it ;  the  actual  limits  of  this 
rock  on  the  Mitchell  will  be  indicated  directly. 

At  the  mouth  of  Lucas  Creek,  which  is  about  two  miles  east  in 
a  direct  line  from  the  Moitun  Creek  junction,  there  is  a  bold  olifi 
on  the  Mitchell  called  Perry's  Bluff.  The  sediments  are  mostly 
very  fine,  and  often  almost  a  pipe  clay.  The  strata  are  horizontal, 
and  from  the  surface  downwards  consist  of  : — 

Ft       In. 

Ironstone 60 

Heavy  gravel  wash 150 

Ironstone  band         -         .         -         -          about  4     0 

Sandy  cement,  with  ironstone  pipes          -         -  40     0 

Layers  of  ironstone           •         -         -         about  3     0 

Sandy  cement          -        -                  -         -         -  6     0 
Ironstone     pipes    (basic    sulphate     of    iron, 

efflorescent) 2to30 

Cemented  fine  sand,  highly  coloured         -        -  15     0 

Eerruginous  pipy  layers 0     9 

Very  fine  cemented  sandy  material  -         -         -  6     0 


Total— about   97     9 
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The  cliff  itself  is  almost  vertical  but  above  it  the  ground  slopes 
gradually  and  shews  20  feet  of  sand  to  the  hill  top.  Details  of 
this  section  are  also  given  in  Fig.  10.  There  are  innumerable 
casts  of  small  shells  right  through  the  sandy  drift  material,  but 
they  cannot  be  identified. 

It  is  seen  from  the  several  sections  in  the  neighbourhood  of 
Moitun  Creek  that  the  strata  exposed  consist  of  fine  sediments, 
with  which  layers  of  fossiliferous  ironstone,  and  also  heavy  gravel 
washes  are  interstratifiied.  Since  the  shore  line  here  during  the 
deposition  of  the  eocene  was  evidently  formed  of  the  devonian 
strata,  the  drifts  and  conglomerates  may  in  some  measure  be 
accounted  for  by  coastal  action.  They  must,  however,  be  mainly 
due  to  mountain  streams,  including  the  Mitchell  itself,  which 
brought  down  both  fine  and  coarse  sediments  and  distributed 
them  near  the  confines  of  the  subsiding  sea.  The  Mitchell  River 
in  eocene  times  probably  discharged  near  Moitun  Creek  and  the 
sediments  which  came  down  are  represented  by  the  silts  and 
gravels  constantly  disclosed  in  the  river  sections.  The  ironstone 
forms  only  a  small  proportion  of  the  total  material  in  the  clitfs. 
Not  only  the  ironstone,  but  also  the  cemented  sandy  drifts  are 
sometimes  fossiliferous  and  we  may  conclude  that  in  part,  at 
least,  they  are  altered  representatives  of  shell  beds  similar  to 
those  at  Dreir's  and  Skinner's. 

With  regard  to  the  more  elevated  sands  and  gravels  displayed 
in  the  same  sections  fossil  evidence  for  the  determination  of  their 
age  is  so  far  wanting.  They  rise  by  a  gentle  slope  from  the 
main  terrace  on  the  south  bank  of  the  river  up  to  the  general 
level  of  the  country. 

VIII.— Dreir's. 

Reference  to  the  map  (Fig.  1.)  will  shew  that  this  section  is 
situated  about  midway  between  Belle vue  and  Boggy  Creek.  It 
consists  of  a  thickness  of  70  feet  of  typical  Bairnsdale  limestones 
at  the  top  and  beneath  them  30  feet  of  calcareous  sands  and  cla3r8 
full  of  well  preserved  gastropods  and  lamellibranchs.  The  two 
sets  of  strata  are  separated  by  a  shelly  band.  A  dip  varying 
from  5*  to  10**  was  noted  in  the  limestone ;  in  most  outcrops  of 
such  strata  on  the  Mitchell  the  bedding  is  horizontal.  A  sketch 
of  Dreir's  cliff  is   supplied   in   Fig.  11.     The  sequence  of   the 
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calciferous  rock  and  clays  here  is  notable,  since  in  the  contact 
of  equivalent  strata  on  the  Moorabool  this  order  is  reversed.^ 

Some  years  ago  a  fine  collection  of  fossils  was  made  from  the 
lower  strata,  the  names  of  which  we  will  include  with  those  from 
a  similar  deposib  at  Skinner's,  higher  up  the  river.  Unfortu- 
nately, further  collecting  at  Dreir's  is  for  the  present  extremely 
difficult,  the  outcrop  being  now  almost  completely  hidden,  partly 
by  alluvium  and  sand  washed  over  it  by  floods,  and  partly  by  the 
dense  undergrowth  which  afterwards  sprung  up. 

IX. — Village   Settlement. 

This  section  is  on  the  north  bank  of  the  river,  and  between 
Myrtle  Point  and  Skinner's.  Some  clearly  marked  fossil  casts 
were  extracted  from  ironstone  blocks  cropping  out  on  a  road 
leading  down  to  the  river,  which  is  here  38  feet  above  sea  level. 
The  lower  portion  of  the  bank  is  occupied  by  the  usual  Bairns- 
dale  limestone,  and  at  a  height  of  50  feet  above  the  river  level 
this  gives  place  to  soft  fossiliferous  ironstone.  A  short  stay 
sufficed  to  shew  us  that  the  casts  resemble  those  at  Boggy  Creek, 
as  is  indicated  by  the  following  examples  : — 

Fossils  prom  Village  Settlement. 

Cypraea  pyrulata  Glycimeris  laticostata,  Q.  and  G. 

Tiarritella,  sp.  Limopsis  insolita,  G.  B.  Sow.  (prob.) 

Spondylus  gaederopoides,  McCoy  Chione,  sp. 

Spondylus  pseudoradula,  McCoy  Panopaea  orbita,  Hutton 

Pecten  gambierensis,  T.  Woods,  var.  Corbula  ephamiUa,  Tate 

Pecten  foulcheri,  T.  Woods 

X. — Skinner's. 

Going  a  little  further  west  we  come  to  Skinner's,  where  a 
series  of  sections  extend  for  about  half  a  mile  along  the  northern 
bank.  Since  the  silting  up  at  Dreir's,  this  is  now  the  only 
locality  on  the  river  in  which  well  preserved  eocene  fossils  can 
be  collected ;  in  the  ironstone  they  are,  as  we  have  seen,  reduced 
to  casts,  while  in  the  Bairnsdale  limestone  unaltered  forms  are 
rarely  found. 

The  earliest  section  worked  is  at  the  base  of  a  steep  bank 
directly   under  Skinner's   house.       An   almost   similar   section, 

1  Hall  and  Prichard :    Notes  on  Lower  Tertiaries  of  Southern  Portion  of  Moorabool 
Valley.    R.  S.  Vic,  vol.  iv.,  n.s.,  1892. 
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a  few  chains  farther  west,  is  only  accessible  on  foot  when  the 
river  is  low,  but  it  is,  we  believe,  a  more  profitable  bed  for  the 
collector  than  the  other.  We  reached  it  in  the  first  instance 
by  means  of  a  duck  boat,  a  mode  of  conveyance  we  cannot 
recommend  to  geologists,  as  by  some  mischance  one  of  us  was 
suddenly  tumbled  headlong  into  the  river.  In  addition  to  the 
larger  forms  of  mollusca  the  strata  are  replete  with  small  shells, 
corals,  bryozoa,  foraminifera,  etc.,  which  can  be  easily  washed 
out  of  the  friable  matrix.  In  both  sections  the  shell  beds  are 
at  the  base  of  the  bank  and  under  compact  limestone,  but  in 
contrast  to  Dreir's,  the  latter  no  longer  constitutes  the  main  mass 
of  the  strata,  alternations  of  sandy  drift  and  ironstone  occurring 
up  to  the  conglomerate  capping  at  the  summit  of  the  terrace.  A 
drawing  is  given  of  the  more  westerly  of  these  sections  in  Fig. 
12,  the  strata  observed  being. 
Sand  and   Clay  on  the  sloping  ground  back  from  the 

TERRACE,    and   THEN  : — 

Massive  cemented  conglomerate      ... 

Silt  and  ironstone  bands  .         .         •         . 

Sandy  drift 

Clayey  ironstone  band,  with  eocene  fossils 

Sandy  drift 

Compact  limestone 

Fine  sandy  drift,  with  ferruginous  pipes, 
similar  to  the  high  level  beds  at  Dooley's 
(Boggy  Creek) 

Loose  calcareous  beds  (fossiliferous) 

Compact  shelly  beds  down  to  river  level 

Total         95  feet. 

The  river  here  is  46.55  feet  above  sea  level. 

At  another  section,  a  little  farther  west  still,  the  strata  are 
much  the  same,  but  the  basal  bed  consists  of  25  feet  of  the 
calcareous  material  similar  to  that  worked  some  years  ago  at  the 
first  section,  or  Skinner's  proper,  when  the  majority  of  the  fossils 
listed  below  were  collected. 

In  the  half  mile  stretch  between  Skinner's  and  the  gully,  which 
breaks  through  the  banks  westward,  many  good  sections  were 
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noted,  but  in  this  sbort  distance  they  sbew  a.  aurprising  variatioa  J 
in   chftracter.      This  is  to  some  extent  the  result  of  alteration  I 
since  the  deposition  of  the  strata,  but  the  chief  cause  is  undoubt- 
edly  changes   in   the   sediments.      A  few  hundred  yards   wes 
of  the  last  section,  the  calcareous  strata  disappear   entirely  At 
the  base  and  cemented  ironstone  or  only  Bandy  drift  occurs 
several  feet  up,  while  overlying  there  are  nodules  and  even  bands  J 
of  hard  unaltered  limestone.       A  few   yards  farther   west  still,   J 
i.e.,  near  the  gully  mentioned,  this  in  its  turn  disappears.     ThO' J 
lower  silt  ia  full  of  the  ferruginous  pipes  and   stems  commoi 
Dooley's  and   other   sections,  and  there  appear  to  be   also    the  I 
remains  of  bryozoa  (though  on  this  point  we  cannot  be  positive).  J 

We  have  only  recently  been  able  to  observe  these  final  J 
sections  on  Skinner's  bank ;  at  previous  visits  the  Bteepness  d  I 
the  bi.ink  and  the  thick  scrub  covering;  it,  combined  with  thA  J 
approach  of  the  water  to  the  very  edge,  rendered  the  pla< 
practically  inaccessible,  but  on  the  last  occasion  we  m&naged  Wl 
clamber  all  over  the  face. 

On  the  other  side  of  the  gully,  the  massive  conglomerate^ 
capping  and  a  thickness  of  15  to  20  feet  of  ironstone  overlie  the 
sandy  drift.  This  ironstone  may  be  traced  westward  for  about 
a  mile,  and  is  no  doubt  the  same  as  that  which  caps  Saunden' 
Bluff.  The  layers  at  the  base  of  the  latter  correspond  to  those 
at  the  west  end  of  Skinner's,  about  a  mile  and  a  half  avay. 
Since  Saunders'  Bluff  is  practically  at  the  end  of  the  eocene  on 
the  north  side  of  the  river,  the  old  coast  line  must  have  beea 
close  to  the  sections  noted,  and  it  is  thus  fair  to  conclude  that 
the  variation  io  the  strata  ia  mainly  due  to  aedimentation. 

We  observe  that  on  this  side  of  the  river,  the  limestone  at 
Kyrtle  Point  is  of  great  thickness  and  constitutes  the  mun 
mass  of  the  bank,  yet  at  Skinner's  section  close  at  hand  it  is 
reduced  to  a  thin  band.  Again,  on  the  south  bank,  the  limestone 
passes  with  surprising  suddenness  into  the  drift  deposits.  On 
the  western  flank  of  the  Mitchell  tertiaries  there  is  thus  no 
gradual  thinning  out  of  the  limestone,  and  it  cannot,  as  Mr. 
Howitt's  theory  requires,  be  an  eroded  basal  bed  upon  which 
the  sandy  drifts,  with  their  alternating  foesiliferous  ironstones, 
have  been  subsequently  deposited  (1).  On  the  contrary,  we  regard 
the  strata,  including  the  limestone,  gastropod  beds,  and  other 
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sediments,  as  practically  contemporaneous,  that  is,  they  belong  to 
the  same  horizon  of  the  eocene.  It  is  true  that  both  at  Dreir'a 
and  Skinner's,  the  calcareous  shell  beds  underlie  the  Bairnsdale 
limestone,  and  must  therefore  have  been  first  laid  down,  but  at 
Boggy  Creek  the  ironstones  of  the  .amphitheatre,  in  which  similar 
fossils  are  now  represented  by  casts,  actually  overlie  the  same 
limestones.  Those  who  have  studied  the  marine  tertiaries  of 
Southern  Australia,  will  doubtless  recall  somewhat  analogous 
occurrences  in  the  eocene  of  other  localities.  The  relationship 
of  certain  well-known  calcareous  or  clay  beds,  with  a  rich 
assemblage  of  fossils,  to  adjoining  polyzoal  limestone  has  been 
discussed  in  various  memoirs,  and  it  will  suffice  to  say  here  that 
their  close  palaeontological  affinities  are  now  generally  recognized. 
The  proximity  of  the  former  shore  line  renders  the  solution  of 
the  problem  for  the  Mitchell  sections  comparatively  easy.  The 
creeks  or  rivers  which  discharged  into  the  eocene  sea  would 
bring  down  sands  and  clays,  and  a  favourable  matrix  for  the 
preservation  of  the  tests  of  gastropods,  corals,  etc.,  would  thus 
exist,  while  in  the  quiet  clear  waters  of  areas  removed  from  the 
action  of  such  currents,  the  faunal  remains  might  at  the  same 
time  accumulate  as  beds  of  limestone.  In  the  latter,  oysters,  some 
species  of  pectens,  echinoderms,  etc.,  are  usually  more  abundant 
than  in  the  clays,  while  univalve  mollusca  are  comparatively 
scarce.  The  preponderance  of  certain  fossil  forms  in  the 
respective  strata  may  probably  be  accounted  for  by  the  nature 
of  the  enclosing  media.  Though  the  large  majority  remain  intact 
only  in  the  clays  and  calcareous  sediments,  a  few  are  certainly 
best  preserved  in  the  limestones.  Attention  may  here  be  called 
to  Mr.  F.  W.  Harmer's  description  of  the  Coralline  Crag  of 
Suffolk  (England),  wherein  he  states  that  pectens  and  other 
mollusca  with  calcitic  tests,  and  the  remains  of  bryozoa  are 
common,  but  the  opaque  or  aragonitic  mollusca  are  represented 
by  casts  only\ 

Similar  remarks  are  applicable  to  the  Bairnsdale  limestones. 
In  some  portions  of  the  latter,  as  at  Swan  Reach  (5),  casts  of 
gastropods,  though  not  plentiful,  yet  occur,  but  they  are  rarely 
identifiable. 

2  Q.  J.G.8.,  vol.  liv.,  p.  821. 
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A»  aireadj  abewa  by  MesBts.  Hall  and  Pritchard,  it  is  by  no 
meauB  necAasaty  to  awume  thut  the  limestones  of  tertiary  beds 
ropreHBnt  deep  water  d^KMitik'  It  follows  of  course  from  what 
ve  have  stAted  tiiat  t^  limeBtones  in  this  part  of  the  Mitchell 
area  oould  not  have  been  laid  down  at  any  great  distance  from 
the  shore,  and  the  views  expressed  by  the  authors  named  are 
thiu  here  of  q>ecial  application. 

A  list  of  fouils  from  Slcinner's  was  given  by  one  of  us  a  few 
years  ago  (5),  but  the  present  opportunity  is  taken  of  adding  to 
as  well  a>  of  revising  it.  As  before  intimated,  species  from  the 
equivalent  bed  at  Dreir's  are  now  included. 

We  have  to  thank  Mr,  Wallace  for  the  use  he  allowed  us  to 
make  of  hia  collection  of  Skinner's  fossils. 

FoseiLS   Fi^OH   Skinner's  and  Dreik's. 
Gasteropoda. 

Citliara,  ap. 

Cancellaria  platyplcura,  Tate 

Cancellaria  Tsricifera,  T.  Woods 

Cancellaria  epidromifoFmia,  Tate 

Anoilla  pseudaastralis,  Tat« 

Mfirginclla  weotworthi,  T.  Woods 

Margfinellft  wmt*ri,  Tate 

MargTnella  luieula.  'I'ate,  var. 

Marginellu,  two  spp. 

Volutilithea  Bntiacalaris,  McCoy 

Volata  weidii,  T.  Wooda 

Volutji  maccoyii,  T.  Woods 

Voluta  conoidea,  Tate 

Mitra  atTact<iide8,  Tate,  var. 

TJcomitra  paucicoatata,  Tate 

Uromitm,  two  n.  app. 

PuHua  dictyotia,  Tate 

FuBus  senticoBiiB,  Tatfl 

LatirofuBUB  eiilis,  Tate 

Fasciolaria,  ap. 

Latims  salubcoens,  Harris 

Siphonalia,  n.  sp. 

PhoH  tardicreacena,  Tiite 

PhoB  (?)  n.  ap. 

Nasaa  tftt«i,  T.  Wooda 

Colimibylla  funieulata,  T.  Wooda 

Coluuibella,  five  app. 

Trophon,  sp. 

Miirex  rhysuB,  Tate 

Murei  loplioeaaua,  Tate 

Murei  polyphyUua,  T,  Woods 


BullineUa  .  .       . 

BuBIneUa  SEatnlar  CoBsmsjm 
Sullinella  ouneopfliSr  Coumann 
TJmbraculum  anatrale.  Karris 
ConuB  puUuIeBcena,  T.  Woods 
Conns  ouBpidataa,  Tate 
Conus,  ap. 

Bathytoioa  aagiistifrons,  Tat«,  var. 
Colnmbarium  acantliostepbes,  Tate 
Columbarium  craapedotus,  Tat« 
Pleupotoraa  clarae,  T.  Woods 
Plenrotoma  mnmdatiana,  T.  Woods 
Flenrotoma  triLirata,  Harris 
Plenrotoma,  n,  ap. 
Fleurotoma,  ap. 
Boraonia,  sp. 

BrilUa  aandleroideB,  T.  Woods 
Drillia  atiza,  T.  Woods 
Drillia  Integra,  T.  Woods 
Drillia,  three  app. 
Bochozia  hemiothone,  T.  Wooda 
Cordiera  conospira,  Tate 
Daptmobela  gracillima,  T.  Woods 
Mitromorpha   daphnelloides,  T. 

Wooda 
Mitromorpha,  two  app. 
Clatliar«lla  bidens,  T,  Woods 
Clathurella,  two  app. 
Hangilia,  app. 


I 
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Murex,  n.  sp. 
Lampusia  woodsii,  Tate 
Lampusia  tortirostris,  Tate 
Lampiisia  gemimilata,  Tate 
Apollo  prattii,  T.  Woods 
Cassis  ezigua,  T.  Woods  (?) 
Cypraea  gigas,  McCoy 
Cypraea  leptorhyncha,  McCoy 
Cypraea  eximia,  G.  B.  Sow. 
Cypraea  parallela,  Tate 
Cypraea  pyrulata,  Tate 
Trivia  avellanoides,  McCoy 
Triforis  wilMnsoni,  T.  Woods 
Triforis  sulcata,  T.  Woods 
Triforis,  sp. 

Cerithium  apheles,  T.  Woods 
Colina,  two  spp. 

Newtoniella  eusmilia,  T.  Woods 
Newtoniella  cribarioides,  T.  Woods 
Newtoniella,  eight  spp. 
Thylacodes  conoheliz,  T.  Woods 
Tenagodes  occliisus,  T.  Woods 
Turritella  platyspira,  T.  Woods 
Turritella  murrayana,  Tate 
Turritella  tristira,  Tate 
Turritella  acricula,  Tate 
Torinia,  sp. 

Bissoia  tateana,  T.  Woods 
Bissoia,  five  spp. 
Bissoina,  two  spp. 


Calyptropsis  turbinata,  T.  Woods 
Natica  hamiltonensis,  T.  Woods 
Natica  polita,  T.  Woods 
Natica  subinfundibulum,  Tate 
Scalaria,  spp. 
Crosseia  (?)  sp. 
Eulima  danae,  T.  Woods 
Eulima,  two  spp. 
Niso  psila,  T.  Woods 
Pyramidella,  n.  sp. 
Odontostomia,  sp. 
Eulimella,  two  spp. 
Turbouilla,  sp. 
Turbo,  n.  sp. 

Collonia  parvula,  T.  Woods 
Collonia,  isp. 
Cantharidus,  three  spp. 
Gibbula,  three  spp. 
Trochocochlea,  sp. 
Chlorostoma  (?)  sp. 
Calliostoma,  three  spp. 
Astele,  two  spp. 
Euchelus,  sp. 
Liotia  roblini,  T.  Woods 
Tinostoma,  sp. 
Fissurellidea  malleata,  Tate 
Emarginula  wannonensis,  Harris 
Emarginula,  two  spp. 
Subemarginula  occlusa,  Tate 
Subemarginula,  n.  sp. 


Bentalium  mantelli,  Zittel 
Dentalium  aratum,  Tate 


SCAPHOPODA. 

Dentalium  lacteolum,  Tate 


Lahellibranghiata. 


Ostrea  hyotidoidea,  Tate 
Dimya  dissimilis,  Tate 
Spondylus  pseudoradula,  McCoy 
Lima  bassii,  T.  Woods 
Limatula  jefifreysiami,  Tate 
Pecten  murrayanus,  Tate 
Pecten  foulcheri,  T.  Woods 
Pecten  consobrinus,  Tate  (?) 
Pecten  sturtianus,  Tate  (?) 
Amussium  zitteli,  Hutton 
Hinnites  corioensis,  McCoy 
Crenella  singxdans,  Tate 
Septifer  fenestratus,  Tate 
Philobrya  bemardi,  Tate 
Plagiarca  cainozoica,  Tate 
fiarbatia  celleporacea,  Tate 
Barbatia  crustiata,  Tate 
Barbatia  simulans,  Tate 
Cucullaea  corioensis,  McCoy 


Glycimeris  cainozoica,  T.  Woods 
Glycimeris  laticostata,  Q.  and  G. 
Limopsis  forskali,  A.  Adams 
Limopsis  momingtonensis, 

Pritchard 
Nucula  atkinsoni,  Johnston 
Leda  apiculata,  Tate 
Leda  vagans,  Tate 
Leda  obolella,  Tate 
Trigonia  semiundulata,  Jenkins. 
Trigonia  tubulif  era,  Tate 
Cardita  delicatula,  Tate 
Cardita  polynema,  Tate 
Cardita  compacta,  Tate 
Carditella  (?)  sp. 
Mytilicardia,  two  spp. 
Crassatellit«s  dennanti,  Tate 
Crassatellites  communis,  Tate 
Chama  lamellifera,  T.  Woods 
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Maretriz,  n.  ap.  Corbnin  ephamilla,  Tate 

Chione  iiniorphophylla,  Tate  Corbula  pyiidftta,  Tnte 

Chione  cajnozoica,  T.  Woods  Panopaea  orblta,  Uutton 

Cbioue,  n.  sp.  Cuspidaria  aabroatrata,  Tate 

Maotra  howchiimna,  Tate  Myadora  temulirota,  Tate 

pALLIOBBANCHIiTA. 

Magellania  gBribaldiana,  Davidson  Terebratulin 

Mag^Ilania  gnuidia,  T.  Wuoda  Magusella.  woodsiana,  Tate 

U^ellaiLia  luBolitj).,  Tate  M^(aseUa  aompta,  G .  B.  Sow. 
Terebratulina  acoiilari,  Tate 

ECHINODKHMATA. 

Clypeaater  g'ippalandicua,  McCoy       Eupatagua  murrayensia,  Iiaube 
Monoatychia  auHtraliB,  Laube  Aatropbyton  sp. 

Echinolanipus  ap.  Aiit«doii  ap, 

ACTINOZOA. 

Flabellmn  condeannin,  Bdw.  and  H.  Conocyatbus  acrobicnlatus,  Deni 

Flabellum  duneani,  T.  Woods  DeltflOyatbua  viola,  Duncan 

Flabelliun  victoriae,  Dimcan  Treiuatotrochiia  feneatFatua, 
Plaootrocbufi  deltoideua,  Dimoan  Woods 

Sphenotrochna  atiHtraliB,  DuQcaa  Balanophyllia  ap.  (juv.) 
SphanotrouhuB  emarciatiis,  Duncan 

These  fossils  indicate  of  course  that  Skinner's  and  Dreir'a  beds 
are  of  the  type  of  the  Muddy  Creek,  Murray  River,  SheUord, 
Momington,  and  some  other  eocene  deposits,  and  they  thus  come 
under  Messrs.  Hall  and  Pritchard's  division — Balconibian. 

A.  well  was  sunk  for  water  at  Little  Brothers'  sawniiii  whiok 
lies  back  from  the  river  about  a  mile  to  the  north  of  Skinner's. 
The  surface  is  146  feet  above  sea  level  and  the  depth  of  siaking 
92  feet.     The  strata  disclosed  are : — 

Clay 4  feet 

Drift,  with  occasional    ironstones   containing 
Magellania     garibaldiana     and     other 

eocene  fossils 66    „ 

Calcareous  sands,  with  numerous  casts  of  shells     32    „ 

Total        92  feet. 
At  this  depth  briuikish  water  was  struck. 
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XI. — Saunders'   Bluff. 

That  this  bluff  marks  the  last  appearance  of  the  tertiaries  on? 
the  north  bank  of  the  river  has  already  been  alluded  to.  Farther 
west  this  bank  is  entirely  occupied  by  devonian  rocks  and  the^ 
river  channel  from  Moituu  Creek  to  Flaggy  Creek  thus  outlines- 
the  boundaries  of  the  two  formations :  the  present  stream  flow* 
now  on  one  side  of  the  flats  and  then  on  the  other,  the  gorge- 
itself  being  from  two  to  three  miles  wide. 

The  river  turns  south  east  at  Moitun  Creek,  and  then,  as  we- 
have  seen,  flows  for  ^ome  miles  along  the  line  of  junction 
between  unconformable  strata.  This  would  probably  be  the* 
easiest  course  for  the  river  to  take,  and  its  initial  deflection  to* 
the  east  at  Moitun  Creek  may  have  been  thus  determined. 

Saunders'  Bluff  is  150  feet  high,  and  up  to  the  top  of  the  iron- 
stone, or  for  110  feet,  it  stands  out  as  a  bold  cliff  on  the  river 
bank.     The  strata  consist  of  : — 

Sand 40  feet 

Fossiliferous  ironstone    -         -         -         -         -  20    „ 

Coloured  and  banded  drift,  and  pebbles  -         -  84    „ 

Ferruginous  soft  red  sandstone  to  river  level  -  6    „ 


Total         150  feet. 

The  height  of  the  river  above  sea  level  is  here  52.49  feet.  For 
a  drawing  of  the  section  at  Saunders'  Bluff  see  Fig.  13.  The 
bank  is  too  steep  to  be  examined  in  full  detail,  but  we  obtained 
fossil  casts  partly  from  ironstone  blocks  now  lying  at  the  base, 
but  fallen  from  above,  and  partly  from  those  in  situ  near  the  top 
of  the  fossiliferous  strata,  that  is,  at  a  height  of  162  feet  above 
datum  line. 

Fossils  from  Saunders'  Bluff. 

Conus  sp.  Crassatellites  dennanti,  Tate 

Turritella  murrayana,  Tate  Meretrix  ebumea,  Tate 

Pecten  foulcheri,  T.  Woods  Meretrix,  n.  sp.  (also  at  Skiniier's) 

Cardita  polynema,  Tate  Bryozoa  spp. 
Mytilicardita  sp.  (also  at  Skinner's) 

XII. — LiNDENOW. 

Just  opposite  Saunders'  Bluff,  on  the  south  bank  of  the  river^ 
an  interesting  outcrop  of  ironstone  occurs.      Between  the  two* 
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sections  stretches  a  wide  extent  of  the  fertile  Lindenow  flats, 
(bounded  on  the  north  by  the  Bluff,  and  on  the  south  or  Lindenow 
side  by  a  sloping  bank,  which  is  covered  by  a  thick  alluvial 
deposit.  The  ironstone  commences  at  about  60  feet  up  the  bank, 
•and  is  traceable  along  a  narrow  river  terrace  as  far  as  Moitun 
*Creek  on  the  west,  as  well  as  for  a  long  way  eastward.  At 
Lindenow  the  band  is  fairly  massive,  and  from  15  to  20  feet 
thick.  Owing  to  small  quarrying  operations,  the  face  is  well 
•exposed,  and  though  we  spent  only  a  few  hours  at  the  spot,  we 
were  able  to  collect  many  easily  identifiable  casts.  The  section 
-was  examined  at  an  early  stage  of  our  work,  and  the  results 
•obtained  had  a  large  share  in  convincing  us  that  the  ironstone 
•casts  on  the  Mitchell  banks  from  Boggy  Creek  westward  simply 
represent  the  eocene  forms,  which,  either  in  the  limestones  or  in 
the  shell  beds  at  Skinner's  and  Dreir's,  are  in  most  cases  still 
preserved  unaltered.  We  have  seen  no  clearer  casts  anywhere 
than  at  Lindenow,  and  the  palaeontological  evidence  is  thus 
specially  decisive. 


Fossils  from  Lindenow. 


Voluta  weldii,  T.  Woods 
Siphonalia  (?)  sp. 
•Columbella  (?)  sp. 
Murex  lophoessus^  Tate 
Xampusia  annectans,  Tate 
Cassis  exigua,  T.  Woods 
Potamides  sp. 

'Turritella  murrayana,  Tate 
'Turritella  tristira,  Tate 
Lima  bassii,  T.  Woods 
Pecten  foulcheri,  T.  Woods 
Pecten  sturtianus,  Tate  (?) 
<Glycimeris  laticostata,  Q.  and  G. 


Trigonia  semiundulata,  Jenkins. 
Cardita  sp. 

Meretrix  ebumea,  Tate  (?) 
Chione  etheridgei,  Pritchard 
Chione  sp.  (also  at  Skinner's) 
Corbula  ephamilla,  Tate 
Cuspidaria  subrostrata,  Tate 
Myadora  australis,  Johnston 
Lunulites  rutella,  T.  Woods 
Paradoxechinus  novus,  Laube 
Placotrochus  elongatus,  Duncan 
Placotrochus  deltoideus,  Duncan 


On  one  occasion  when  driving  along  the  Lindenow  road  we 
observed  ironstone  rocks  cropping  out  on  a  grassy  bank  about 
lialf  a  mile  to  the  south.  Leaving  the  buggy  on  the  road  we 
•walked  over  to  the  spot  and  broke  up  a  quantity  of  the  stone. 
After  a  prolonged  search  we  found  a  few  fossiliferous  blocks, 
•which  shewed  casts  of  species  identical  with  some  we  have 
•recorded  from  the  neighbouring  section. 
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XIIL — Summary  and  Conclusion. 

1.  The  western  boundary  of  the  Gippsland  miocene  is  extended' 
at  least  as  far  as  Bellevue  and  Rose  Hill.  Its  exact  limits  in 
that  direction  are  not  determined,  but  farther  up  the  river  every 
section  examined  discloses  only  a  lower  tertiary  fauna.  The 
highest  level  at  which  miocene  fossils  are  recorded  in  the  area  is^ 
at  Knight's,  and  about  160  feet  above  sea  level.  At  the  mouth 
of  Boggy  Creek  the  river  cliff  is  194  feet  above  level,  and  the- 
eocene  strata  are  continuous  up  to  its  summit.  Farther  west  the 
country  still  rises,  and  just  beyond  Boggy  Creek  reaches  230  feet,, 
and  finally  at  Moitun  Creek  330  feet  above  datum  line.  Iron- 
stone blocks,  containing  eocene  fossils,  were  traced  up  to  an^ 
elevation  of  about  160  feet  in  both  these  localities. 

2.  Since  we  dissent  from  Sir  F.  McCoy's  classification  of  the- 
Moitun  and  Boggy  Creek  ironstones  as  upper  miocene  or  lower 
pliocene,  we  cannot  accept  the  theory,  apparently  founded  uponi 
it  by  Mr.  Howitt,  viz.,  that  the  Bairnsdale  limestone  is  denuded 
on  its  north  limit  and  overlain  by  the  Moitun  Creek  group  (1).. 
Professor  McCoy  determined  the  age  of  this  group  on  palaeon- 
tological  data,  but  the  Report  (1)  contains  no  list  of  the  species- 
submitted  to  him.  As  a  fact,  a  reliable  classification  of  the* 
Mitchell  beds  was  scarcely  possible  at  the  date  of  the  Eeportr 
(1874).  Comparatively  few  species  were  known  from  the 
Victorian  tertiaries  generally,  while  the  molluscan  bed  at  the* 
base  of  the  Skinner's  section  was  then  practically  unworked. 
The  latter  of  course  supplies  the  key  for  the  interpretation  of  the- 
Moitun  and  Boggy  Creek  casts. 

Again,  from  Lindenow  up  to  Moitun  Creek,  the  Bairnsdale* 
limestone  is  entirely  wanting,  and  the  river  banks  show  instead,, 
on  the  south,  ferruginous  sands  resting  directly  upon  devonian 
strata,  and  on  the  north,  the  latter  rocks  only. 

From  Bellevue  eastward  there  is,  on  the  contrary,  evidence  of 
the  erosion  of  the  limestone  before  the  deposition  upon  it  of  the- 
so-called  upper  pliocene  (really  miocene)  beds,  and  to  this  extent 
we  are  in  accord  with  Mr.  Howitt. 

The  following  table  shews  the  classification  of  the  Mitchell 
tertiaries  as  given  in  the  Reports  (1  and  2),  and  by  ourselves  im 
the  present  paper. 
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Dennant  and 
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Jemmy's  Point 
Bellevue    and    Bose 

Pliocene 

Upper  Pliocene 

>  Miocene 
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Moitun    Creek    and 
Boggy  Creek 

Baimsdale  limestone 
Skinner's  and  Dreir's 

Upper  Miocene 

or 
Lower  Pliocene 

Middle  Miocene 

Lower  Pliocene 
>  Middle  Miocene 

►  Eocene 

^ 

3.  The  Mitchell  River  gorge  from  Moitun  Creek  downwards 
has,  no  doubt,  been  carved  out  in  post-miocene  times,  and  the 
•drifts  and  coarse  gravels  of  the  terraces,  as  well  as  of  the  country 
bordering  them,  have  been  mainly  transported  by  streams  from 
the  northern  hills  or  by  the  river  itself. 

4.  On  the  final  elevation  of  the  land  at  the  close  of  the 
miocene  period,  the  difference  in  level  between  Moitun  Creek 
•and  the  sea  does  not  appear  to  have  been  mu  ch  greater  than  at 
ipresent,  otherwise  the  river  would  have  cut  a  far  deeper  channel 
than  it  has.  Say  the  difference  was  150  feet  greater,  then  in 
.-such  soft  material  we  should  expect  a  wide  and  deep  channel  to 
be  cut,  which  afterwards  would  be  filled  up  with  sediments  when 
the  land  subsided.  There  is  no  evidence  of  this.  At  East 
Bairnsdale,  borings  have  been  carried  to  a  depth  of  250  feet,  or 
from  180  feet  to  200  feet  below  sea  level.  Now,  at  a  depth  of 
150  feet,  or  not  more  than  50  feet  below  sea  level,  eocene  shells 
were  struck.  These  included  Clypeaster  gippslandicus,  a  common 
iorm  in  the  Bairnsdale  limestone. 

Further,  the  Nicholson  and  Tambo  rivers,  which,  even  now  in 
places,  as  at  Swan  Reach,  flow  between  eocene  and  miocene 
•cliffs,  have  certainly  no  deep  recent  beds  beneath  them,  such  as 
they  should  have  if  the  country  had  once  been  150  to  200  feet 
higher  and  then  had  subsided  to  its  present  level. 

The  local  evidence  is  thus  opposed  to  the  theory  of  a  former 
;Superior  elevation  of  the  land,  except  of  course  by  the  amount 
•due  to  ordinary  suba^rial  denudation. 
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EXPLANATION    OF    PLATES    II.   to  VIII. 

Plate   II. 
Fig;     1. — Map  of  Mitchell  River. 

Plate    III. 

Fig.     2. — Section  at  Eagle  Point. 
„        3. — Section  at  Rosehill. 

Plate    IV. 

Fig.     4. — Section  across  Gully  at  Underwood's. 
„        5. — Section  of  Underwood's  Cliff. 

Plate    V. 

Fig.     6. — Section  across  Boggy  Creek. 
„        7. — Section  at  Junction   of  Mitchell   River  and   Moitun 
Creek. 

Plate    VI. 

Fig.     8. — Section  at  Morrison's  Bluff. 

9. — Contact  of  Tertiary  and  Devonian  at  Moitun  Creek. 
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Plate    VII. 

Fig.  10. — Section  at  Perry's  Bluff,  Lucas  Creek. 
11. — Section  at  Dreir's. 
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Plate    VIII. 

Fig.  12. — Section  near  Skinner's. 
„      13. — Section  at  Saunders'  Bluff. 
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Among  the  older  rocks  exposed  along  the  deep  valleys  of  the" 
Saltwater  River  and  Deep  Creek,  across  the  Keilor  Plains,  there 
occur  certain  conglomerates.  Apart  from  the  rarity  of  congiom- 
eratea  among  these  rooks,  these  present  certain  features  of 
interest. 

Tbia  portion  of  the  course  of  the  above-mentioned  streams 
is  within  the  area  mapped  in  Quarter-sheet  7  S.E.,  extending 
through  2S.W.  into  1  N.W. 

The  positions  of  the  conglomerates  are  denoted  by  the  numbers 
I  to  7  on  the  accompanying  map.  Of  these,  Nos.  1  and  3  are 
unnoticed  on  the  Quttrter-sheets,  Nos.  5  and  6  are  indicated  by 
the  symbol  "  C3,"  but  I  failed  to  detect  them  when  going  along 
those  parts  of  the  valleys.  No.  7  I  have  only  seen  on  the  river 
bank  at  the  place  at  which  the  number  is  placed,  but  it  Is  shown 
on  the  Quarter-sheet  as  far  north  and  south  as  the  crosses  on  the 
locality  map. 

Description  of  the  Observed  CoHaLOURRATEs. 
The  locality  1  is  about  a  mile  and  a  half  from  Sydenham 
Railway  Station,  and  close  to  the  fifteenth  milepoat  on  the 
Mount  Alexander  Road.  The  right  bank  of  the  Saltwater  on 
this  bend  rises  in  a  steep  cliff.  At  the  western  end  of  this  cliff 
are  mudstones  and  sandstones  of  ordinary  character  dipping 
easterly  at  70°  to  vertical  or  slightly  overturned.  These  are 
succeeded  by  mudstones  with  pebbles  scattered  through  them  in 
various  positions,  isolated,  or  in  patches,  or  somewhat  in  bands. 
The  pebbles  are  well-worn,  but  frequently  flat-sided,  some  present 
glaciated  shapes,  and,  on  a  few,  obscure  striations  are  present. 
They  range  in  size  up  to  about  six  inches,  and  consist  of  quarts, 
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quartzite,  porcellanite,  and  quartz-porphyry.  These  pebbly  mud- 
stones  have  a  thickness  of  about  seventeen  feet  near  the  water's 
edge.  The  matrix  is  exceptionally  somewhat  sandy.  They  are 
followed  by  a  heavy  conglomerate  of .  pebbles  of  similar  character 
to  those  in  the  mudstones,  but  reaching  larger  sizes,  nearly  a 
foot  in  diameter,  and  a  few  additional  rocks  were  observed, 
including  a  greisen. 

The  pebbles  are  thickly  crowded  together,  and  in  various 
positions,  the  spaces  between  large  material  filled  with  smaller, 
and  the  small  quantity  of  fine  material  is  mainly  sandy.  The 
junction  with  the  underlying  pebbly  mudstones  is  very  uneven ; 
the  conglomerate  is  about  15  feet  thick  at  the  water's  edge, 
but  contemporaneous  erosion  has  cut  away  the  mudstones  higher 
up  the  bank  and  allows  the  conglomerate  to  thicken  to  about  22 
feet.  In  the  upper  part  of  the  conglomerate  there  occur  two 
irregular  bands  of  sandstone  about  9  inches  thick  and  with  few 
pebbles  in  them. 

The  upper  surface  of  the  conglomerate  is  fairly  even  and  is 
succeeded  by  a  series  of  pebbly  mudstones,  similar  to  those  below, 
for  about  40  feet.  Then  follows  an  alternation  of  thin  sandstone 
beds  and  mudstones,  both  free  from  pebbles  for  about  24  feet. 
Another  band  of  about  4  feet  in  thickness  and  containing 
pebbles  then  occurs.  The  matrix  is  mainly  mudstone  but  it 
contains  a  discontinuous  bed  of  fine  sandstone,  which,  at  one 
place,  is  folded  back  on  itself,  and  at  another  disturbed  from  its 
position  parallel  to  the  beds.  In  the  upper  part  of  the  mudstone 
and  above  this  sandstone  is  a  band  of  coarse  grit.  The  next  bed 
following  is  a  sandstone  free  from  pebbles  and  the  pebbles  were 
not  observed  further  at  this  place. 

The  series  may  be  tabulated  thus  : — 

Uppermost,  eastern  end : 

Mudstone,  with  pebbles,  and  grit  band 

and  fine  sandstone  bed  disturbed  -  4  feet 

Alternating  mudstones   and  sandstones, 
without  pebbles  -         -         -         . 

Pebbly  mudstones 

Heavy  conglomerate       -         -         -         - 
Pebbly  mudstones  -         -         -         -         - 

Total         100  feet. 
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These  conglomerates  ara  clearly  interbedded  with  the  ordinary 
Palaeozoic  rocks.  TLey  ure  jointed,  so  much  so,  that  it  is  di£G.cult 
tu  extract  pebbles  whole.  Joint  planes  can  be  traced  through 
the  pebbly  iDudfif^ones  and  con;j[lomerat«,  and  oa  one  of  these  a 
thin  vein  of  quartz  has  since  formed.  This  quartz  vein  is  most 
easily  seen  in  the  pebbles  and  can  be  clearly  seen  crossing  older 
quartz  pebbles. 

Orumpling  in  the  lamination  of  tbe  finer  beds  was  noticed,  bat 
they  are  nob  often  visibly  laminated.  At  places  a  pebble  is 
indented  by  a  neighbouring  pebble. 

Locality  No.  2  is  some  little  distance  down  the  river  just  before 
the  basalt  forma  the  river  bed.  The  conglomerates  are  here 
exposed  in  a  low  bank  and  on  the  shelving  surfat^e  of  rock  near 
the  water  and  liable  to  be  covered.  It  is  marked  on  the  Quarter- 
sheet.  A  conglomerate  bed,  about  15  feet  in  thickness,  contains 
pebbles  similar  in  sliape  and  materia!  to  the  others  described,  the 
pebbles  reaching  a  size  of  about  6  inches.  Below  it  is  a  patch  of 
pebbles  at  a  distance  of  about  2  feet.  About  30  feet  further  east 
(higher  in  the  beds)  a  band  occurs  of  pebbly  beds  2  feet  9  inches, 
conglomerate  2  feet  3  inches,  pebbly  beds  2  feet,  these  layers 
merging  into  one  another.  The  matrix  of  the  pebbly  beds  is 
here  more  sandy.     The  pebbles  reach  to  about  9  inches  diameter. 

Locality  No.  3,  on  the  right  bank  of  the  Deep  Creek  a  little 
above  the  junction.  Here  are  scattered  pebbles,  some  flat  faoed, 
in  a  compact  mudstone  matrix.  The  whole  thickness  seen  was 
about  8  feet.  In  it  is  a  band  of  7  inches  of  sandstone  without 
pebbles.  Its  strike,  if  continued,  would  take  the  beds  west  of  the 
locality  5. 

Locality  No.  4,  close  to  the  granite  in  Deep  Creek.  All  the 
rocks  are  much  indurated  to  a  hardness  comparable  with  the 
pebbles  and  on  old  surfaces  pebbles  seldom  stand  out  and  are  not 
easily  noticed.  Tlia  hardness  and  splintery  character  of  the 
altered  rock  makes  examination  difficult.  Some  of  the  pebbles 
are  flat  sided  ;  the  largest  pebble  noticed  was  of  quartz  about  8 
inches  diameter.  The  bed  observed  had  a  thickness  of  about  10 
feet,  it  is  close  to  a  large  granite  dyke.  Quartzite  with  pebbles 
and  a  rock,  which  might  represent  the  pebbly  mudstones,  are  also 
present  here,  as  blocks  may  be  seen  in  the  creek.  Tbe  general 
character,  so   far  as  was  seen,  was   similar   to  what   might   be 
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expected  from  material  like  that  at  locality  No.  1,  altered  at  the 
granite  contact.     The  general  dip  here  is  easterly  at  about  60**. 

At  localities  5  and  6  I  did  not  see  the  conglomerate. 

At  locality  7,  conglomerate  is  seen  on  the  right  bank  of  the 
Saltwater  north  of  Keilor  township.  The  pebbles,  to  about  10 
inches  in  size,  are  mainly  quartz  and  quartzite,  similar  to  those  at 
No.  1,  in  a  matrix  mostly  sandy,  but  I  did  not  notice  any  pebbly 
mudstones.  The  northerly  extension  marked  on  the  quarter 
sheet  is  mostly  under  an  alluvial  flat.  About  the  southern  end 
also  little  rock  is  exposed.  At  the  point  where  they  were 
observed  the  dip  is  about  50*"  westerly  and  the  strike  east  of 
north.  The  thickness  exposed  is  about  10  feet.  The  beds 
immediately  below  are  mudstones  without  pebbles  and  above 
sandstone  without  pebbles  and  again  a  thin  conglomerate  bed. 

Glacial  Origin  of  the  Pebbly  Beds. 

The  manner  of  occurence  and  distribution  of  the  pebbles 
through  the  mudstones  suggests  at  once  a  glacial  transport. 
The  pebbles  are  of  various  sizes  and  in  various  positions  and  are 
embedded  in  and  scattered  through  a  matrix  which,  even  when 
sandy,  would  have  been  completely  removed  by  any  current  compe- 
tent to  move  the  pebbles.  Only  exceptionally  are  the  pebbles  so 
crowded  that  flne  material  could  have  lodged  among  them  and 
this  crowding  is  only  in  patches.  The  general  aspect,  expect  as 
to  inclination,  is  very  similar  to  parts  of  the  glacial  deposits  of 
Bacchus  Marsh  and  elsewhere.  They  agree  also  very  closely 
with  the  description  recently  given  by  Mr.  Howchin^  of  certain 
supposed  Cambrian  glacial  beds  near  Adelaide,  only  that  here 
the  pebbles  do  not  reach  anything  near  the  same  dimensions. 

Glaciated  pebbles  and  some  striated  occur,  associated  indeed 
with  many  rounded  ones,  and  an  examination  of  the  matrix  in  the 
lowei*  pebbly  mudstones  at  locality  1  shows  that  it  is  clear  and 
sharp,  rather  abraded  than  weathered  material.  Some  of  the 
pebbles  show  crystals  of  pyrite  ground  down  but  not  decomposed. 
While  no  other  explanation  except  glacial  transport  seems 
practicable  for  the  general  characters  of  the  deposit,  the  relations 
to  the  beds  above  and  below  preclude  any  idea  of  accumulation 
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on  land.  The  mudstones  containing  the  pebbles  and  sandstoneB 
between  them  at  locality  1,  and  as  far  as  noticed  elsewhere,  are 
essentially  part  of  a  continuous  series  extending  both  above  and 
below  them,  under  generally  similar  conditions,  undoubtedly 
marine.  We  are  therefore  limited  to  transport  by  floating  ioe, 
not  by  land  ice.  With  this  agrees  the  disturbance  of  the  fine 
sandstone  near  the  top  of  the  series  at  locality  No.  1,  which 
would  be  ascribable  to  stranding  of  the  floating  ice.  The 
disturbance  is  quite  different  from  that  which  I  have  before 
ascribed  to  differences  of  rigidity  under  folding  in  the  Ordoviciaa 
rocks.  ^ 

While  icebergs  from  extensive  ice  sheets  and  glaciers  often 
carry  little  foreign  material  compared  with  their  bulk,  the  case  is 
essentially  different  with  shore  ice  and  river  ice.  Nor  are  the 
glaciated  stones  sufficiently  numerous  or  distinct  to  regard  the 
ice  as  the  only  agent  operating. 

The  following  description  of  the  Yukon  by  Mr.  I.  C.  Russell 
seems  to  fulfil  the  conditions  of  this  case. 

The  Yukon  **  freezes  deeply  during  the  winter  and  the  ice  near 
its  borders,  especially  when  it  is  broad  and  shallow,  rests  on  the 
bottom  and  has  large  quantities  of  stone  and  boulders  attached 
to  it.  All  except  the  largest  of  the  tributory  streams  freeze  to 
the  bottom  and  also  furnish  vast  quantities  of  pebbles  for  ice 
transportation.  When  the  rivers  break  up  in  the  spring,  the  ice 
with  its  loads  of  stone  is  floated  down  stream,  and  melting,  as  it 
goes,  distributes  pebbles  and  boulders  over  the  bottom  of  the  river 
and  in  places  where  at  other  times  fine  sediment  is  deposited. 
In  this  way  it  is  conceivable  that  a  clay  tilled  with  boulders 
might  be  formed  which  would  simulate  true  boulder  clay  in 
many  ways.  Certain  boulder  clays  along  the  Yukon  and  the 
Lewes  are  described  elsewhere  in  this  paper,  which,  as  there 
stated,  may  have  been  formed  in  the  manner  here  suggested."^ 

Now,  it  will  be  evident  that  the  formation  of  such  a  deposit 
resembling  boulder  clay  will  not  be  limited  to  the  course  of  the 
river  but  may  occur  as  far  as  the  ice  can  reach  in  floating  out  to 
sea  and  that  shore  ice  may  behave  in  just  the  same  manner.     The 


1  Proo.  Royal  Society  Vic,  vol.  xiv.,  pt.  ii  n.s. 

2  Bull.  Geol.  Soc.  Amer.,  vol.  i.,  1890. 
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materials  carried  will  be  firstly  river  gravels  or  coast  shingle  as 
the  case  may  be,  but  among  those  from  the  river  glaciated  stones 
may  occur  in  two  ways.  It  is  noted  on  the  Yukon,  by  the  same 
writer,  that  stones  embedded  in  the  clay  on  the  banks  become 
ground  on  one  side  by  the  stranding  of  river  ice,  especially  in 
spring  floods  while  ice  barriers  still  exist  in  the  river.  The 
material  also  in  the  river  may  itself  be  largely  derived  form  glaciers, 
as  the  nature  of  the  mudstone  matrix  would  suggest  in  this  case. 

The  pebbles  will  naturally  be  more  numerous  in  mudstones 
because  first  the  mudstone  being  more  slowly  formed  than  the 
sandstone  as  a  rule,  more  ice  is  likely  to  float  across  it  while  a 
given  thickness  is  deposited,  and,  secondly,  because  the  current 
being  more  gentle  more  of  the  ice  is  melted  as  it  passes  over  it  at 
a  slow  speed.  No  indentation  need  be  seen  on  the  beds  even  if 
they  are  laminated,  for  the  stones  may  sink  gently  with  ice  still 
attached. 

A  minor  arrangement  of  the  pebbles  as  continuous  bands  may 
readily  occur  by  the  drift  ice  being  more  abundant  at  certain 
times  or  a  tendency  of  the  ice  to  accumulate  at  certain  places. 

The  character  of  the  pebbly  mudstones  and  sandstones  is  just 
what  might  be  expected  off  a  coast  along  which  the  climate  was 
such  that  considerable  rivers  could  freeze  to  the  bottom  in  winter 
and  much  shore  ice  could  be  formed.  Such  a  condition  may  be 
associated  with  neighbouring  general  glaciation  as  at  present  in 
Alaska,  where  glaciers  occur  south  of  the  Yukon.  The  moderate 
size  of  the  largest  boulders  also  favours  this  view. 

The  formation  of  the  heavy  conglomerate  under  such  conditions 
may  be  due  to  ordinary  current  transport,  and  the  erosion  of  the 
underlying  mudstones  favours  this  view.  The  stranding  of  ice 
would  however  assist,  when  by  gradual  melting  at  one  place,  a 
heterogeneous  mass  of  gravel  of  all  sorts  and  sizes  would  readily 
accumulate,  and  the  stranding  and  the  rocking  of  the  stranded 
masses  might  also  have  caused  the  erosion. 

The  severe  climatic  conditions  might  also  contribute  to  the 
complete  break  in  the  fossil  fauna  which  seems  to  occur  about  this 
horizon. 

These  evidences  of  glacial  action  occur  at  the  localities  Nos.  1, 
2,  3  and  4,  but  I  did  not  notice  them  at  No.  7  (Keilor). 


54       Proceedings  of  the  Royal  Society  of  Victoria. 

Source  of  thb  Material. 

The  materials  of  the  pebbles  require  for  thair  supply  a  land 
surface  of  aedimeiitary  rocks  already  invaded  and  altered  by 
igneous  roeka  and  with  volcanic  rocks  also  exposed.  The  altered 
sedimentary  rocks  are  repreaented  by  the  quarbzite,  porcellanite 
and  Ijdianite;  the  igneous  by  the  quartz  porphyry,  greiaen,  a. 
peculiar  fine  graphic  granite,  and  a  vescular  fragment.  Vein 
quartz  also  occurs. 

The  land  area  of  Heathcotian  rocks,  as  reoeintly  described  by 
Dr.  Gregory'  may  have  provided  these  materials.  The  position  of 
the  beds  is  in  the  gap  existing  in  Upper  Ordovician  times  in  the 
ridge  southward  from  Lancefield  ranges. 

Age  op  thb  Conglomerates. 

In  a.  former  paper  referring  to  these  conglomerates,  I  stated 
that  their  Ordovician  age  was  uncertain. 

The  Quarter-sheet  appears  to  show  all  the  palaeozoic  rock  in 
7.  8.E.  as  "Lower  Silurian"  a  number  of  fossils  being  recorded 
at  the  north-west  corner  of  the  sheet.  As  the  whole  of  the 
bedrock  exposed  along  the  Saltwater  in  2.  S.W.  is  mapped  aa 
"Upper  Silurian"  the  question  of  the  actual  contact  appears  to 
be  avoided.  There  is  a  fossil  locality  UaGO  marked  on  the  Deep 
Creek  (close  to  locality  5)  of  which  I  have  found  no  mention  in 
published  reports,  but  it  would  support,  no  doubt,  the  eztenrion  of 
the  "Lower  Silurian"  colouring  to  the  Deep  Creek,  which  is 
near  the  east  side  of  the  sheet.  On  a  copy  of  7  S.E,,  at  the 
Melbourne  Public  Library,  I  found  that  the  Lower  Siluriiui 
colouring  stops  a  short  distance  before  the  edge  of  the  Quarter- 
sheet  (at  the  line  J  on  the  locality  map),  a  small  space  being  left 
uncoloured.  In  all  other  copies  I  remember  to  have  seen  the 
"Lower  Silurian  "  colouring  extends  to  the  edge  of  the  sheet. 

On  visiting  the  locality,  this  part  of  the  river  channel  looked 
at  first  very  unpromising  for  rock  exposures,  alluvial  material 
being  abundant ;  but  the  river  being  low,  a  small  outcrop  of  rock 
'was  found  exposed  on  the  right  bank  close  to  the  water  within 
the  area  uncoloured  on  the  Public  Library  map.  A  rough 
observation  of  strike  and  dip  gave  strike  about  N.  30'  W.  dip 

1  Proo.  Bojil  Society  Vio.,  toL  xt.,  pt.  U.,  n.i. 
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easterly  at  47*.  About  15  chains  to  the  N.W.  the  beds  exposed 
on  a  steep  bank  appear  to  strike  N.  5**  W.  and  are  nearly  vertical. 
Directly  over  this,  in  a  track  cut  up  the  hillside,  the  apparent  dip 
is  only  35°  easterly,  but  this  may  be  due  to  slipping  on  the  steep 
hillside.  Higher  up  stream  a  good  exposure  gave  a  strike  N.  10*, 
W.  and  dip  about  70*  easterly,  not  westerly,  as  shown  here  on  the 
Quarter-sheet,  and,  from  here  up,  high  dips  are  the  rule.  Down 
stream  in  sheet  2  S.W.  there  is  at  first  an  easterly  dip  about  45° 
becoming  much  less  further  on,  and  continuing  moderate  as  far  as 
Keilor.  The  position  then  at  which  the  colouring  ends  on  the 
Public  Library  copy  is  the  boundary  between  the  general  high 
dips  on  the  north-west  and  the  moderate  or  low  dips  on  the  south- 
east. With  the  river  at  a  higher  level  this  boundary  might 
easily  have  been  placed  further  east  at  the  edge  of  the  quarter 
sheet. 

About  a  mile  to  the  north  west  (H  on  map)  a  strike  N.  18*  W, 
dip  about  30*  easterly  occurs  in  a  low  cliff,  but  near  the  water's 
edge  the  dip  is  70*  easterly  and  the  strike  different,  considerably 
nearer  to  north.  Between  the  places  of  these  observations  there 
is  a  fault  to  which  the  beds  turn  from  both  sides,  but  the 
observations  were  taken  clear  of  all  noticeable  turning. 

The  age  of  the  conglomerates  in  7.  S.E.  may  then  be  regarded 
as  Upper  Ordovician  probably  mostly  in  slightly  lower  beds  than 
the  fossils  of  Ba60.  Exact  comparison  of  positions  of  different 
beds  would  be  affected  by  faults  which  are  probably  common. 

The  conglomerate  at  Keilor  is  close  to  localities  from  which 
"Upper  Silurian"  fossils  are  recorded.  Going  north  from 
locality  7  tlie  strata  exposed  form  an  anticline  with  a  strong 
northerly  pitch,  dips  and  strike  being  apparently  very  variable : 
at  one  place  strike  N.  82*  E.,  dip  35*  northerly.  The  beds  exposed 
to  the  north  are  therefore  newer,  and  the  Keilor  conglomerate  is 
probably  near  the  lowest  beds  exposed  in  the  Silurian  area  within 
the  limits  of  the  area  under  consideration. 

Two  explanations  of  the  relations  of  the  two  series  might  be 
offered. 

The  moderate  dips  and  irregular  strikes  of  the  upper  beds  may 
be  due  to  their  occupying  a  crumpled  syncline,  of  which  the  older 
beds  to  the  west  form  one  flank,  with  a  steeper,  more  regular,  dip 
and  strike.     This  receives  some  support  from  the  fact  that  some 


56      Proceedings  of  the  Royal  Society  of  Victoria, 

miles  higher  up  the*  Deep  Creek  high  dips  are  prevalent  in  areas 
mapped  as  "  Upper  Silurian." 

The  alternative  is  that  we  have  here  two  distinct  series,  one  of 
which  dips  less  steeply  than  the  other  and  rests  unconformably 
on  it  (at  J  an  unconformity  could  be  avoided  by  a  faulted 
junction  such  as  occurs  at  H).  That  they  are  two  independent 
series  is  more  likely,  for  the  relations  of  the  dip  and  strike  of  the 
two  series  at  J  and  EI  are  very  similar  and  agree  well  with  what 
would  occur  on  a  parallel  anticline  to  that  of  Keilor,  also  with  a 
northerly  pitch,  whereas  in  irregular  minor  crumpling  in  a 
syncline  such  correspondence  seems  unlikely.  I  have  already 
mentioned  that  I  did  not  notice  glacial  evidences  at  Keilor.  The 
material  seemed  to  have  been  derived  from  the  same  land  surface 
as  the  other  conglomerates,  not  necessarily  under  the  same 
conditions. 

I  am  not  aware  of  any  previous  notice  of  glacial  conditions 
in  Ordovician  time  in  Australia.  An  occurrence  of  probably 
glacial  origin  is  described  by  Mr.  W.  Howchin,  F.G.S.,  in 
Kangaroo  Island,'^  which  is  older  than  the  prevailing  glacial  series 
there,  but,  though  its  age  is  uncertain,  it  does  not  seem  to  be 
referable  to  quite  as  early  an  age  as  this. 

The  series  more  recently  described  by  him  near  Adelaide,  and 
already  referred  to,  is  regarded  as  Cambrian  on  the  general  weight 
of  the  evidence. 

There  are  a  number  of  Victorian  localities  at  which  the 
existence  of  glacial  rocks  has  been  noticed  without  much  evidence 
as  to  the  relations  to  other  beds.  No  doubt  the  majority  of  these 
belong  to  the  Bacchus  Marsh  series,  but  the  existence  of  others  of 
this  series  is  also  possible. 

«  Tran.  Roy.  Soc.  S.A.,  vol.  xxiii.,  pt.  ii.,  1899. 
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Art.  IV. — On  the  Occurrence  of  Striated  Boulders  in 
the  PerTuo-Carboniferous  Rocks  nsar  the  mouth 
of  the  Shoalhaven  River,  New  South  Wales. 

By  E.   O.   THIELE. 

[Read  9th  April,  1903.]. 

Since  1859,  when  Dr.  A.  R.  C.  Selwyn^  recorded  indications  of 
ice  action  in  the  Inman  valley,  in  South  Australia,  fresh  evidence 
has  been  forthcoming  from  various  sources,  indicating  wide- 
spread glacial  conditions  in  the  Permo-Carboniferous  rocks  of 
Australia.  In  Eastern  Australia  boulder  beds  exist  as  far  north 
as  the  Bowen  River  Coalfield,  Queensland,'  and  are  well-known 
at  several  places  in  New  South  Wales,®  notably  at  Branxton  and 
Lochinvar ;  while  in  Victoria,  the  Bacchus  Marsh^  deposits  are 
the  most  extensive  and  best-known  among  the  somewhat  numer- 
ous occurrences  of  smaller  area  in  various  parts  of  the  State. 

In  Tasmania  again,  the  glacial  beds  are  widely  distributed, 
being  well-developed  at  Maria  Island,*  Little  Peppermint  Bay,* 
and  at  Wynyard.^ 

1  **  Geological  Notes  of  a  Journey  in  South  Australia,  from  Cape  Jarvis  to  Mount  Serle." 
A.  R.  C.  Selwyn,  Parliamentary  Paper,  No.  20,  Adelaide,  1859,  p.  4. 

a  "Report  on  the  Bowen  River  Coalfield.**  R.  L.  Jack,  F.O.S.,  p.  7,  par.  89,  Brisbane, 
1879. 

8  "  Evidence  of  Olacial  Action  in  the  Carboniferous  and  Hawkesbury  Series,  in  New 
South  Wales."  Professor  T.  W.  E.  David,  B.A.,  F.G.S.,  Q.J.G.S.,  vol.  xUii.,  pp.  190-196. 
**  Glacial  Action  in  Australia,  in  Permo-Carboniferous  Time."  Professor  T.  W.  E.  David, 
B.A.,  F.G.S.,  Q. J.G.S.,  vol.  lii.,  pp.  289-301.  "  Discovery  of  Glaciated  Boulders  at  the  base 
of  the  Permo-Carboniferous  System,  Lochinvar,  New  South  Wales."  Prof.  T.  W.  E. 
David,  B.A.,  F.G.S.,  Jour.  Roy.  Soc.  New  South  Wales,  vol.  xxiii.,  p.  164. 

4  Note.— The  papers  on  the  Bacchus  Marsh  Deposits  are  extremely  numerous,  c^.  Note 
on  the  Bibliography  of  the  Bacchus  Marsh  Deposits,  by  T.  S.  Hall,  M.A.,  in  the  Victorian 
Naturalist,  Melbourne,  1894,  pp.  125-128;  and  a  note  also  by  A.  E.  Kitson,  F.G.S.,  in  his 
paper  on  the  Glacial  Beds  at  Wynyard,  Tasmania.  Proc.  Roy.  Soc.  Vic,  vol.  xv.  (n.s.), 
Pt.  I.,  1902,  p.  30. 

s  Note  on  Fossils  from  Maria  Island,  with  evidence  of  glacial  action  consisting  of  huge 
ice-born  erratics  embedded  in  rocks  of  Permo-Carboniferous  age.  R.  M.  Johnston,  F.L.S., 
Proc.  Roy.  Soc.  Tas.,  p.  20, 1884.  Notes  on  the  Geology  of  Bruni  Island.  R.  M.  Johnston, 
F.L.S.,  Proc.  Roy.  Soc.  Tas.,  pp.  18-26, 1886. 

6  The  Glacial  Beds  of  Little  Peppermint  Bay,  Tasmania.  Prof.  E.  G.  Hogg,  M.A. 
Report  of  Secretary  of  Mines  for  Tasmania,  1900-1,  and  Proc.  Roy.  Soc.  Tasmania,  1902. 

7  On  the  Occurrence  of  Glacial  Beds  at  Wynyard,  near  Table  Cape,  Tasmania.  A.  E. 
Kitson,  F.G.S.,  Proc.  Roy.  Soc.  Victoria,  vol.  xv.,  (n.s.),  pt.  i.,  1902. 
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The  rocks  referred  to  in  this  paper  occur  along  the  New  South 
Wales  coast  on  the  south  side  of  the  present  outlet  of  the  Shoal- 
haven  River  at  Crookhaven.  They  form  a  small  headland  on 
which  the  Crookhaven  lighthouse  stands  and  also  stretch  a  short 
distance  southwards,  as  a  somewhat  broken  line  of  low  cliffs. 
Further  south,  the  coast  is  low  and  stretches  as  a  sandy  beach 
for  some  miles,  beyond  which,  again,  the  higher  cliffs  in  the 
neighbourhood  of  Jervis  Bay  run  out  to  sea.  To  the  north  of  the 
Shoalhaven  entrance,  another  stretch  of  sandy  beach  extends  in 
the  direction  of  Gerringong,  where  the  well  known  fossiliferous  tuff 
beds  of  Black  Head  form  an  important  feature  of  the  coast  line. 

The  area  under  consideration  is  mapped  as  Permo-Carbonifer- 
ous,  and  the  late  C.  S.  Wilkinson^  in  referring  to  this  part  of  the 
coast  line  says  "At  Wollongong,  Kiama,  and  on  both  sides  of 
Jervis  Bay,  the  marine  beds  of  the  Lower  Coal  Measures  occur." 
The  rocks  consist  of  more  or  less  horizontally  bedded  dark 
coloured  argillaceous  sandstones,  but  just  to  the  south  of  t^he 
Crookhaven  headland,  there  is  a  slight  arch  with  the  axis  running 
out  to  sea,  and  a  little  to  the  north  of  this  line,  the  marine 
platform  is  cut  into  by  a  channel,  about  half  a  chain  wide, 
running  more  or  less  at  right  angles  to  the  coast  line  and 
evidently  due  to  the  more  rapid  weathering  of  a  dyke. 

A  small  remnant  of  what  appears  to  be  portion  of  the  igneous 
rock  in  situ,  protrudes  through  the  sand  in  the  centre  of  the 
channel  towards  the  shore  end ;  it  consists  of  a  fine  grained 
greenish  grey  rock. 

The  shore  shingle  consists  of  a  great  variety  of  rocks  and  an 
examination  of  the  marine  platform  shows  it  to  contain  rocks  of 
the  same  nature,  embedded  so  firmly,  that  it  was  extremely  diffi- 
cult to  extract  them  without  injuring  or  breaking  them.  These 
boulders  are  of  all  sizes,  from  small  pebbles  up  to  blocks  a  foot  or 
more  in  length  ;  many  are  smoothed,  but  sometimes  only  on  one 
or  two  sides,  while  in  shape  they  are  mostly  irregular,  often 
somewhat  triangular  and  elongate.  Various  kinds  of  igneous 
and  metamorphic  rocks,  such  as  porphyritic  and  granitic  rocks, 
schists  and  quartzites  were  observed,  but  time  did  not  permit  of 
extensive  collecting.  A  few  likely  boulders  however  were 
extracted  and  fortunately  several  showed  distinct  polishing,  with 

1  Notes  on  the  Geology  of  New  South  Wales.    C.  S.  Wilkinson,  F.O.S.,  F.L.S.,  Depart- 
ment of  Mines,  Sydney,  1882,  p.  51. 
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grooving  and  striation  on  the  underside ;  the  others  were  so 
coated  with  oxide  of  iron,  that  any  fine  markings  which  may 
have  been  present  were  completely  masked. 

One  of  the  best  specimens  consisted  of  a  block  of  quartzite, 
which  before  removal  measured  over  12  inches  along  its  greatest 
length ;  the  top  side  was  rough  and  irregular  and  it  was  rather 
badly  jointed,  so  that  it  broke  into  several  pieces  on  being 
chiselled  out.  The  under  side  was  polished,  grooved  and  finely 
striated,  while  several  of  the  sides  were  faced  and  imperfectly 
smoothed. 

Further  south  again  at  Jervis  Bay,  in  the  neighbourhood  of 
the  small  township  of  Huskisson  similar  beds  occur,  but  the 
boulders  were  not  so  numerous  and  none  of  the  few  examined 
showed  striation.  Some  large  granitic  blocks  however  were 
observed  resting  on  the  marine  platform,  and  though  these  were 
not  embedded  they  had  evidently  weathered  out  of  the  beds,  for 
similar  rocks  of  smaller  size  were  seen  in  situ.  The  largest  of 
these  loose  boulders  measured,  roughly,  about  6  feet  by  2  feet 
by  IJ  feet.  The  rocks  here  are  fossiliferous,  several  spirifers, 
and  a  Platychisma  being  collected. 

In  1861,  somewhat  similar  features  in  rocks  at  WoUongong 
were  described  by  the  late  Dr.  T.  01dham\  and  the  beds  were 
compared  with  conglomerates  in  the  Indian  Talchir  series,  but  no 
striated  boulders  were  recorded,  nor  was  ice-action  suggested  at 
the  time  to  explain  the  origin  of  the  formation.  Later,  however, 
the  glacial  origin  of  the  Talchir  beds  was  more  fully  worked  out, 
and  in  1885,  Mr.  R.  D.  Oldham,'  A.R.S.M.,  of  the  Geological 
Survey  of  India,  examined  the  New  South  Wales  coal-bearing 
beds ;  he  established  the  glacial  origin  of  the  conglomerates  at 
Branxton,  WoUongong  and  elsewhere,  and  confirmed  the  correct- 
ness of  the  previous  correlation  of  the  Australian  Permo- 
Garboniferous  beds  with  the  Indian  coal-bearing  series  and  their 
associated  boulder  beds. 

It  appears  then,  that  the  presence  of  striated  boulders  in  the 
beds  at  Crookhaven  affords  further  evidence  of  the  prevalence, 
in  Permo-Carboniferous  seas  even  in  low  latitudes,  of  floating 
ice,  which,  as  it  melted,  dropped  its  load  of  stones  on  the  muddy 
sea  floor. 

1  llem.  Geol.  Survey  of  India,  vol.  iii.,  p.  209.  • 

2  Record  OeoL  Survey  of  India,  vol.  xix.,  pt.  i.,  p.  44. 


Art.    V, — New  or  Little-known  Victorian  Fossils  in  the 

National  Musewm. 

Part  II.t-Some  Silurian  Molluscoidea. 

By  FREDERICK   CHAPMAN,   A.L.S.,   &a, 

National  Musemn. 

(With  Plates  X.,  XL,  and  XII.). 
[Read  14tli  May,  1903]. 

Certain  of  the  species  herein  described  as  new  forms  undoubt- 
edly show  a  more  or  less  close  relationship  to  well-known 
European  and  North  American  types,  both  as  to  their  general 
features  and  superficial  ornament.  The  Victorian  examples  are 
here  regarded  as  distinct  only  when  they  exhibit  constant  and 
well-marked,  though  often  minute,  characters  of  their  own.  At 
the  same  time  it  is  our  aim  to  point  out  their  relationships,  in 
order  that  the  homotaxial  affinities  between  the  southern  and 
northern  forms  may  be  kept  in  view.  It  should  be  remembered, 
however,  that  the  value  of  a  correlation  between  limited  horizons 
in  widely  separated  areas  is  liable  to  be  unduly  overestimated, 
since  we  have  conclusive  proof  afforded  us,  by  the  detailed  study 
of  certain  groups  of  Australasian  fossils,  as  the  Graptolites  and 
the  Glossopteris  flora,  that  formations  which  appear  distinct  in  the 
southern  area  include  fossils  which  in  the  northern  hemisphere, 
and  especially  in  Europe,  would  be  regarded  as  representing  a 
mixed  fauna  or  flora.  In  other  words  certain  types  of  fossils 
occurring  in  older  or  younger  formations  in  Europe  or  India, 
may,  in  Australia  be  associated  together  in  the  same  strati- 
graphical  series.^ 

The  species  now  under  description  fall  into  one  or  other  of  the 
two  series  of  the  Silurian,  as  defined  by  Professor  J.  W,  Gregory,* 

1  For  a  further  discussion  on  this  subject  see  T.  S.  Hall's  Presidential  Address,  Section 
C,  Austral.  Assoc.  Adv.  Sci.,  Hobart  Meeting,  1901,  p.  165. 

2  J.  W.  Gregory:  "The  Heathootian,"Proc.  Roy.  Soc.  Victoria,  n.s.,  vol.  xv.,  pt.  ii.,  pp. 
170-3. 
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Melbournian. 

Lingula  spryi,  sp.  no  v. 
,,        latior,  sp.  no  v. 
Siphonotreta  australis,  sp.  nov. 
Orbiculoidea  selwyni,  sp.  nov. 
Craniella  lata,  sp.  nov. 
Chonetes  melbournensis,  sp.  nov. 

Yeringian. 

Fenestella  margaritifera,  sp.  nov. 

,,  australis,  sp.  nov. 

Stropheodonta  (Brachyprion)  lilydalensis,  sp.  nov. 

„  (Leptostrophia)  alata,  sp.  nov. 

Strophonella  euglyphoides,  sp.  nov. 
Plectambonites  transversalis,  Wahlenberg,  sp. 

„  cress welli,  sp.  nov. 

Chonetes  robusta,  sp.  nov. 

cress  welli,  sp.  nov. 
Uncinulus  stricklandi,  Sow.  sp. 

Class  POLYZOA. 

Genus  Fenestella^  Lonsdale. 

Fenestella  margaritifera,  sp.  nov.    (PI.  X.,  Figs.  1-3). 

Specific  characters > — Zoarium  funnel-shaped,  rather  short,  the 
height  being  nearly  equal  to  the  breadth  at  the  rim.  Inner 
(poriferous)  surface  having  straight,  divergent  branches ;  bifurca- 
tion occurring  on  a  length  of  about  ten  fenestrules.  Zooecia  in 
two  series  on  either  side  of  a  prominent,  beaded  keel,  and 
arranged  in  a  curve  close  to  the  lateral  borders  of  the  fenestrules. 
The  zooecia  are  prominent,  papillose,  with  a  central  rounded 
orifice,  and  are  usually  disposed  in  fives  on  the  sides  of  the  fenes- 
trules. The  latter  are  elliptical,  or  more  rarely  sub-quadrate. 
Dissepiments  at  very  regular  intervals,  and  as  a  rule  laterally 
coincident  with  one  another,  but  occasionally  alternate.  External 
surface  of  the  zoarium  having  straight  branches,  with  rounded 
surfaces,  and  usually  plain,  but  tending  to  become  granulate. 
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Measurements. 

Average  height  of  zoarium,  20  mm.  f 

Average  width  of  zoarium,   25  mm. 
Diameter  of  a  zooecium  with  vestibule,  '06  mm. 
Number  of  fenestrules  in  a  length  of  10  mm.  =  11  to  13. 
Number  of  fenestrules  in  a  width  of  10  mm.  =  14  to  17. 

Affinities. — This  species  is  clearly  allied  to  F.  fossula,  described 
by  Lonsdale  from  the  Oarbo-permian  of  New  South  Wales  and 
Tasmania.^  The  latter  differs  however,  in  the  smaller  number  of 
the  zooecia,  in  their  more  or  less  parallel  arrangement,  in  the 
apparent  absence  of  a  prominent  vestibule  (Lonsdale's  fig.  1.  being 
that  of  a  cast  from  the  celluliferous  face),  and  in  the  sub-rect- 
angular or  long  elliptical  form  of  the  fenestrules.  The  zoarium  of 
F.  fossula  attains  to  a  much  larger  size  than  F.  margaritifera. 

In  its  prominent  zooecia,  and  the  tuberculated  carinae  the 
present  species  belongs  to  the  type  of  F.  retiformis,  Schlotheim. 

Occurrence, — F.  margaritifera  appears  to  be  of  frequent 
occurrence  (judging  by  the  relative  proportion  of  associated 
fossils,  in  the  small  collection  in  the  National  Museum  from  the 
localities  cited)  at  the  junction  of  the  Worri-Yallock  and  Yarra, 
Geol.  Surv.  Victoria,  B  23  [587-8J  ;  and  at  Yering,  Upper  Yarra, 
Geol.  Surv.  Victoria  [592-5]. 

The  matrix  in  which  these  fossils  occur  is  an  ochreous  and 
somewhat  indurated  clay.  The  fossils  are  represented  chiefly  as 
casts ;  in  some  instances,  however,  the  original  structure  of  the 
fossil  is  preserved. 

Horizon. — Highest  beds  of  the  Silurian  (Yeringian). 

Note. — In  Smyth's  Progress  Report,  Geol.  Surv.  Victoria, 
1874,  p.  34,  Sir  F.  McCoy  recorded  two  new  species  of  Fenestella 
from  the  Upper  Yarra  District.  Up  to  the  present,  the  above 
species  is  the  only  new  form  which  the  writer  has  been  able  to 
discover  in  the  Survey  collections  from  that  locality. 

Fenestella  australis,  sp.  nov.    (PI.  X.,  Fig.  11). 

Specific  characters. — Zoarium  funnel-shaped,  somewhat  elongate; 
surface   undulate.       Inner   surface   with    circular,   open   zooecia 

1  In  Strzelecki's  Phys.  Descr.  New  South  Wales,  1845,  p.  260,  pi.  ix.,  fifcs.  1,  la. 
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arranged  in  two  series  as  in  F.  subantiqua,  d^Orbigny  and  F. 
antiqua,  Goldfuss  sp.;  from  four  to  six  opposite  each  fenestrule. 
Branches  slender  and  somewhat  sinuous ;  sharply  keeled ;  bifur- 
cating in  an  irregular  manner,  the  angle  often  wide,  the  fission 
taking  place  usually  at  every  fourth  fenestrule.  External 
surface  non-poriferous;  branches  with  a  rounded  and  fairly 
smooth  surface. 

Measurements. 

Height  of  zoarium,  about  13  mm. 

Width  of  zoarium,  about  10  mm. 

Diameter  of  zooecium,  .08  mm. 

Average  number  of  fenestrules  in  a  length  of  10  mm.  =    8. 

Average  number  of  fenestrules  in  a  width  of  10  mm,  =  12. 

Affinities, — In  F.  morrisii  from  the  Upper  Palaeozoic  of  Burra- 
good,  New  South  Wales,^  we  have  a  similar  kind  of  branching, 
but  the  zooecial  arrangement  is  not  so  regularly  serial  as  in  our 
species,  and  the  branches  have  a  feebly  developed  carina.  The 
nearest  allied  form  to  ours  seems  to  be  F.  multiporata,  de 
Koninck  (non  McCoy),*  especially  with  reference  to  its  strong 
carina  and  regularly  arranged  pores.  The  fenestrules  are, 
however,  elongate  rectangular  in  the  latter  species,  whilst  in  F. 
australis  they  are  sub-rectangular  to  sub-elliptical,  and  further, 
the  disf-epiments  in  the  latter  form  are  wider. 

F.  adraste.  Hall  and  Simpson,*  from  the  Lower  Helderberg 
Group,  near  Clarksville,  New  York,  bears  close  comparison  with 
our  form ;  the  fenestrules,  however,  are  smaller  and  more  ovate, 
whilst  the  zooecia  are  not  so  numerous,  and  the  carina  flattened 
externally. 

Occurrence, — In  the  dark  bluish  limestone  of  Deep  Creek,  seven 
miles  to  the  south-east  of  Walhalla,  Gippsland.  The  material 
was  collected  and  presented  by  the  Rev.  A.  W.  Cresswell,  M.A. 
[589-91].     Also  figured  specimen  [1205a]. 

Horizon. — Silurian  (Yeringian). 


1  McCoy,  1884,  Syn.  Carb.  Fobs.  Ireland,  p.  203,  pi.  xxviii.,  fig.  13.    de  Koninck,  1877, 
Pal.  Fo88.  New  South  Wales  (Transl.  by  David  and  Dun,  18i)8),  p.  136,  pi.  vii.,  fig.  8. 

2  Op.  ett.,  1898,  p.  134,  pi.  viii.,  fig.  4. 

3  Natural  History  of  New  York,  vol.  vi.,  1887,  p.  48,  pi.  xx.,  figs.  19-22. 
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Class   BRACHIOPODA. 

Genus  Lingula^  Brugui^re. 

Lingula  spryi,  sp.  nov.     (PL  X.,  Figs.  9,  9^). 

Specific  characters, — Valves  subovate,  sides  evenly  rounded, 
with  an  acuminate  border  below  the  beak  \  the  latter  only  very 
slightly  ridged ;  broadly  rounded  anteriorly.  Surface  depressed 
convex,  highest  at  the  posterior  third  of  the  length,  thence 
gradually  sloping  and  becoming  flattened  towards  the  anterior 
border.  Surface  smooth,  with  numerous,  but  rather  faint  growth- 
lines.  A  fainb  frilling  on  the  anterior  margin,  and  on  one  or  two 
of  the  curved  areas  between  the  growth-lines  in  the  median 
region  of  the  valve  may  be  seen  when  the  light  is  directed  across 
the  shell. 

Measurements. 

Length  of  largest  specimen     -         -     7.6  mm. 
Width  of  largest  specimen       -         -     6       „ 
Thickness  of  united  valves,  about    -     1.2    „ 

Affinities, — The  broadly  spatulate  form  of  the  valve  in  this 
species  recalls  some  of  the  broader  varieties  of  L.  attenuatus, 
Sowerby,^  but  the  latter  form  is  typically  narrower  and  more 
acuminate  posteriorly.  Another  form  with  which  ours  may  be 
compared,  especially  with  regard  to  the  surface  convexity,  is  L. 
symondsi,  Davidson.^  The  noteworthy  differences  which  separate 
L.  spryi  from  these  species  are  the  evenly  rounded  and  almost 
circular  anterior  margin,  and  the  radial  frilling  of  the  surface 
between  the  growth-lines.  Lastly  the  L.  perlata,  J.  Hall,®  from 
the  Helderberg  group  of  Albany,  U.S.A.,  resembles  our  form  in 
the  general  outline  of  the  valves,  excepting  that  the  above-named 
species  has  not  such  an  evenly  rounded  anterior  margin,  whilst 
the  concentric  lines  of  growth  are  more  deeply  sculptured. 

Occurrence. — Found  in  the  pale  purplish  argillaceous  rock  in 
and  around  Melbourne,  namely,  in  the  Swanston  Street  sewerage 

1  In  Murchison's  Silurian  System,  1839,  pi.  xxii.,  fig.  13;  also  Davidson,  Brit.  Sil. 
Brachiopoda,  1866  (Mon.  Pal.  Soc),  p.  44,  pi.  iii,,  figs.  18-27  (c^.,  fig.  19). 

2  L.  symondsi,  Davidson  (Salter  MS.),  Brit.  Sil.  firach.,  p.  45,  pi.  iii.,  figs.  7*17. 
s  Palaeontology  of  New  York,  1859,  vol.  iii.,  p.  156,  pi.  ix.,  figs.  3-5. 
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excavations  near  Collins  Street  [598-9],  and  also  at  South  Yarra 
(Yarra  Improvements) — [596]»  The  similar  colouration  and 
appearance  of  the  rock  from  both  localities  point  to  the  proba- 
bility of  their  being  on  the  same  geological  horizon  for  although 
the  Silurian  rocks  vary  considerably  in  their  lithological  appear- 
ance in  a  vertical  direction  in  these  localities,  they  show  persistent 
characters  over  the  same  zonal  area.  Collected  by  Mr.  F.  Spry, 
in  whose  honour  the  species  is  named. 
Horizon. — Silurian  (Melbournian). 

Lingula  latior,  sp.  nov.    (PI.  X.,  Figs.  10,  10^). 

Specific  characters, — Valve  subovate,  sides  sloping  outwards 
towards  the  anterior  border,  which  is  broad  and  well-rounded ; 
beak  somewhat  blunt  but  prominent.  Surface  smooth,  strongly 
convex,  and  marked  by  a  few  faint  growth-lines ;  a  few  radial 
creases  start  from  the  umbo  and  traverse  the  greater  part  of  the 
shell-surface.  The  impressions  of  the  pedicle  and  protractor 
muscles' are  faintly  seen  on  the  shell. 

Measurements. 
Length  of  valve     -         -         -       4     mm. 
Width  of  valve      -         -         -       3.6 


Thickness  about     -         -         -       1.3 


)) 


)} 


Affinities, — The  form  of  this  shell  is  of  the  L.  squamiformis 
type^,  but  it  is  not  so  straight  along  the  posterior  border.  It 
most  resembles  L.  lata  of  Sowerby^  from  the  Lower  Ludlow 
rocks  of  England  and  Scotland,  but  differs  from  it  in  many 
points,  and  especially  in  the  stronger  convexity  of  the  surface. 

Occurrence. — In  bluish  argillaceous  rock.  South  Yarra  (Yarra 
Improvements),  Melbourne.     Collected  by  Mr.  F.  Spry  [59], 

Horizon, — Silurian  (Melbournian). 

Genus  Siphonotreta,  de  Verneuil. 

Siphonotreta  australis,  sp.  nov.    (PI.  X.,  Figs.  7,  8,  13; 

PI.  XL,  Fig.  1). 
Specific    characters, — ^^Pedicle     valve     broadly     ovate,    surface 
highest  near    pedicle  opening,  sloping   steeply  to  the  sides  and 

1  Phillips:  Oeol.  Yorkshire,  1836,  vol.  ii.  p.  221,  pi.  xi.,  fig.  14. 

2  In  Murchison's  Silurian  System,  1839,  p.  618,  pi.  viii.,  fig.  11. 
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gently  towards  the  anterior  border.  The  edges  of  the  lateral 
shoulders  nearly  straight  and  meeting  the  boldly  curving  anterior 
margin  at  less  than  halfway  from  the  umbo.  Shell  thin  and 
wrinkled  externally,  boldly  relieved  by  deep  curved  lines  of 
growth,  about  10  or  12,  from  their  salient  edges  proceed  numer- 
ous spines,  of  which  only  vestiges  remain.  There  are  also 
indications  of  surface  pittings  between  the  bases  of  the  spines. 
Pedicle  opening  small,  circular,  and  with  a  depression  indicating 
the  position  of  the  underlying  pedicle  tube  which  proceeds  from 
it  anteriorly  (Fig.  8).  Dorsal  valve  smaller,  depressed-convex,  and 
sub-circular  in  form.  The  internal  cast  of  the  pedicle  valve 
shows  the  position  of  the'  foramen  at  the  summit  of  the  valve, 
and  a  deep  groove,  the  impression  of  the  tubular  canal. 

Measurements. 

Length  of  a  pedicle  valve    -         -         -  -  14  mm. 

Width  of  a  pedicle  valve     -         -         -  -  12.5  „ 

Length  of  a  brachial  valve  -         -         -  -  11  .„ 

Width  of  a  brachial  valve  -         -         -  -  9.5  „ 

Length  of  a  large  brachial  valve  (figured)  -  14  „ 

Width  of  a  large  brachial  valve  (figured)  -  14.5  „ 

Affinities. — In  some  respects  S.  australis  seems  related  to  S. 
anglica,  Morris\  as  for  example  in  its  relatively  large  size,  the 
prominent  lines  of  growth,  and  the  pitted  shell-surface.  Our 
specimens  differ  in  certain  points  which  render  them  specifically 
distinct ;  it  is  generally  much  larger  than  S.  anglica,  and  it  is  not 
so  deeply  nor  so  numerously  pitted  as  that  species. 

Occurrence. — Found  in  the  h3,rd  black  argillaceous  rock, 
Domain  Road,  South  Yarra  (Sewerage  Works),  [903-609].  Also 
as  casts,  in  brown  micaceous  sandstone,  Swanston  Street  Sewer 
[600-1],  and  from  the  Sewerage  Tunnel  near  Old  Fish  Market, 
Flinders  Street  [610-11].     Collected  by  Mr.  F.  Spry. 

Horizon.  — Silurian  (Melbournian). 

Genus  Orbiculoidea,  d'Orbigny. 

Orbiculoidea  selwyni,  sp.  nov.     (PI.  X.  Figs.  5,  6,  6«,  12). 

Specific  characters. — Pedicle  valve  broadly  elliptical.  Apex 
excentric,  situated  at  less  than  one  fourth  the  length  of  the  shell 

1  Ann.  Nat.  HiRt.,  2nd  ser.,  1849,  vol.  iv.,  p.  820,  pi.  vii.,  figs.  \a-e. 
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from  the  posterior  margin,  directed  backward.  Foramen  ellip- 
tical, with  a  post-apical  groove  which  partially  interrupts  the 
lines  of  growth  passing  down  towards  the  posterior  margin,  and 
emerging  on  the  interior  in  a  sipho.  Surface  gently  convex  on 
the  anterior  slope,  abruptly  depressed  in  the  post-apical  region. 
Surface  with  numerous,  fine,  concentric  growth  lines.  Outline  of 
brachial  valve  broadly  elliptical ;  apex  centric,  conical  and 
strongly  convex  anteriorly,  somewhat  depressed  in  the  post-apical 
region,  but  recovering  its  convexity  near  the  posterior  margin. 
Concentric  lines  of  growth  distinct. 

The  figure  (5)  of  the  pedicle  valve  is  from  an  obliquely  crushed 

specimen. 

Measurements. 

Length  of  pedicle  valve  figured  -  -  6.5  mm. 

Width  of  pedicle  valve  figured  -  -  3       ,, 

Length  of  brachial  valve  figured  -  -  6       „ 

Width  of  brachial  valve  figured  -  -  4.5    „ 

Height  of  brachial  valve  figured  -  -  1.5     „ 

Observations. — The  genus  Orbiculoidea  has  been  usually 
regarded  by  palaeontologists  as  a  sub-section  of  Discina,  Lamarck. 
The  researches  of  Mr.  W.  H.  Daiy,  tend  to  show  that  the  type 
species  of  Discini  is  D.  striata,  Schumacher  sp.  (non  Sowerby) 
=  D.  ostraeoides,  Lam.,  a  recent  form  from  West  Africa  and 
apparently  the  only  representative  of  the  genus.  One  of  the 
chief  distinctions  between  Discina  and  Orbiculoidea,  pointed  out 
by  Messrs.  Hall  and  Clarke^,  is  the  relative  position  of  the 
perforation  and  and  the  direction  of  the  pedicle  furrow  and  tube. 
In  Discina  the  pedicle  valve  is  perforated  behind  the  apex  and 
the  pedicle  emerges  antero-posteriorly.  The  reverse  is  the  case 
in  Orbiculoidea,  the  pedicle  furrow,  situated  just  below  and 
behind  the  apex  and  extending  over  a  greater  or  less  portion  of 
the  valve,  emerging  postero-anteriorly.  The  furrow  terminates  in 
a  tubular  sipho  which  nearly  reaches  the  margin  of  the  shell 
Often  there  is  a  callosity  surrounding  the  greater  part  of  the 
internal  tube.  This  structure  is  well  shown  in  one  of  our  speci- 
mens (Fig.  L2). 

1  Bull.  Mu8.  Comp.  ZooL,  Harvard  College,  1S71,  voL  iii.,  No.  1.    Hall  and  Clarke :  Palae- 
ontologry  of  New  York,  1892,  vol.  viii.,  Palaeozoic  Brachiopoda,  pt.  i.,  p.  121. 
a  0-p.  cU.t  p.  125. 

6A 
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Messrs.  Hall  and  Clarke  have  further  advocated  the  ad  visa- 
43ility  of  separating  the  known  types  of  Orbiculoidea  into  two 
groups ;  Orbiculoidea  sensu  stricto  would  then  include  the  forms 
which  have  the  pedicle  valve  convex  or  flattened,  and  the 
brachial  valve  conical ;  the  sub-genus  Schizotreta  of  Kutorga 
embracing  those  forms  in  which  the  pedicle  valve  is  conical,  and 
the  brachial  depressed  convex. 

The  above  species  is  named  in  honour  of  the  late  Dr.  A.  R.  C. 
Selwyn,  under  whose  auspices  this  and  many  other  specimens 
in  the  Museum  were  collected,  and  whose  early  mapping  of  Vic- 
toria remains  as  a  splendid  testimony  of  conscientious  pioneering 
work. 

Occurrence, — The  specimens  of  Orbiculoidea  selwyni  in  the 
National  Museum  are  from  the  Geological  Survey  collections 
from  Merri  Creek,  Parish  of  Merriang  Bb  6  [613-4];  and  from 
Merri  Creek,  Kalkallo,  Bb  3  [612]. 

In  the  former  instance  they  are  found  in  an  ochreous  coloured 
sandy  and  micaceous  rock,  and  in  the  latter  in  a  fine  blue-grey 
sandstone. 

Horizon, — Silurian  (?  Yeringian). 

« 
Genus   Craniella^  Oehlert. 

Craniella  lata,  sp.  nov.     (PL  X.,  Figs.  4,  14). 

Specific  characters. — Shell  sub-quadrangular,  moderately  large, 
broader  than  long.  Dorsal  surface  rising  from  behind  forward  to 
two-thirds  the  length  when  it  curves  steeply  to  the  anterior 
border.  Sides  somewhat  steeply  sloped.  The  surface  of  the 
dorsal  valve  rather  depressed  in  the  central  area  ;  marked  by  one 
or  two  striae  parallel  with  the  posterior  border.  The  upper  valve 
in  the  type  specimen  is  practically  represented  as  a  cast  of  the 
internal  surface.  The  impressions  of  the  posterior  adductors  are 
shown  as  small  trigonal  depressions  ;  the  two  sub-centrals  are 
apparently  confluent,  though  not  well  seen  in  the  specimen,  being 
represented  by  a  crescentic  excavation.  Faint  indications  of  the 
vascular  sinuses  on  the  steep  lateral  margins  of  the  specimen, 
nearly  ecHicentric  with  the  lateral  shell-margin  and  emitting 
secondary  branches  from  both  sides. 
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Measurements. 

Length  of  shell 6.5  mm. 

Width 10       „ 

Greatest  height  from  surface  of  attachment  -     1.5    „ 

Affinities. — Although  the  general  characters  of  our  specimen 
come  well  within  the  genus,  there  are  no  closely  related  forms 
among  the  few  species  of  Craniella  yet  described. 

Probably  the  nearest  allied  form  is  the  variable  species  from  the 
Hamilton  group  of  New  York  State,  namely  C.  hamiltoniae, 
J.  HalP.  Our  specimen,  however,  is  much  broader,  with  a 
longer  posterior  border,  and  having  concentric  rather  than 
strongly  sigmoidal  sinuses. 

Observations. — This  genus  has  hitherto  been  recorded  only  from 
Ordovician  (doubtfully)  and  Devonian  strata  in  North  America 
and  Europe,  and  thus  its  occurrence  for  the  first  time  in  Aus- 
tralia is  further  interesting  from  the  fact  that  it  apparently  fills 
in  the  gap  in  its  geological  range,  if  the  Ordovician  occurrence 
can  be  proved. 

Occurrence. — Our  example  of  the  above  species  was  found 
attached  to  the  external  surface  of  a  species  of  Cycloceras,  from 
the  fine  blue-grey  argillaceous  rock  near  the  Botanical  Gardens, 
South  Yarra,  Melbourne.  It  was  found  during  the  work  on  the 
Yarra  Improvements.     Collected  by  Mr.  P.  Spry  [896]. 

Horizon. — Silurian  (Melbournian). 

Genus  Strop heodonta^  J.  Hall. 
Sub-genus  Leptostrophia^  Hall  and  Clarke. 

Stropheodonta  (Leptostrophia)  alata,  sp.  nov. 

(PI.  XI.,  Figs.  6,  7). 

Specific  characters. — Shell  semi-circular,  broadly  rounded 
anteriorly,  cardinal  margins  produced  and  alate  at  the  extremities ; 
width  greater  than  the  length,  valves  depressed  plano-convex. 
Hinge  line  nearly  straight.  Denticulations  of  the  cardinal  area 
extending  to  more  than  one  half  the  entire  length  of  the  hinge. 
Impression  of  posterior  adductors  strong,  with  a  finely  grooved 

1  S«e  H«U  and  Clarke,  op.  cU.t  pi.  iv.,  1.,  figs.  3*16. 
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surface  of  attachment.  Surface  of  valves  concentrically  undulate, 
finely  lineated  radially  from  the  umbo  to  the  anterior  margin  ; 
between  the  radii,  the  surface  upon  magnification  is  seen  to  be 
traversed  by  numerous  excessively  fine  striae.  Shell  structure, 
seen  in  partially  decorticat-ed  specimens,  coarsely  punctate. 

Measurements. 
A  large  specimen  -         -     width  44  mm. 

length  23    „ 
Another  specimen  -         -     width  28    „ 

length  16    „ 

Affinities* — In  outline  our  species  is  rather  like  Stropheodonta 
ornatella,  Davidson  sp.  (Salter  MS.)^,  but  the  latter  has  longer 
valves,  and  the  extremities  of  the  cardinal  margin  are  not  so 
acuminate.  The  two  forms  also  differ  in  the  character  of  the 
surface  striae,  S.  ornatella  having  them  much  coarser  in  the  form 
of  primary  and  secondary  riblets. 

Another  closely  related  form,  and  one  typical  of  the  su1>genus 
is  Stropheodonta  (Leptostrophia)  fi losa,  Sowerby  sp.,  of  the 
Wenlockian  and  Gotlandian  in  Europe^;  especially  with  regard 
to  its  fine  ornamentation  of  radii.  The  latter  species  however 
has  the  cardinal  extremities  much  less  produced,  is  proportion- 
ately longer,  and  the  primary  radii  are  far  more  numerous. 

Occurrence. — North  of  Lilydale.  Specimens  presented  by  the 
Rev.  A.  W.  Cresswell,  M.A.  [665-6] ;  [659]  ;  [1421].  Also  Geol. 
Surv.  Vict.  B  23,  Junction  of  Woori  Yallock  and  Yarra  [657-8]. 
In  both  cases  the  specimens  occur  in  a  kind  of  ochreous  mudstone, 
the  rock  in  the  latter  instance  being  much  more  indurated. 

Horizon, — Silurian  (Yeringian). 

Sub-genus  Brachyprion^  Shaler. 

Stropheodonta  (Brachyprlon)  lilydalensis,  sp.  nov. 

(PI.  XL,  Fig.  5). 

Specific  characters. — Shell  semi-circular,  broadly  rounded  anter- 
iorly,   with    the   cardinal   extremities   somewhat   produced    and 

1  Strophomena  ornatella  (Salter  MS.)  Davidson,  1871,  Brit.  Sil.  Brachiopoda  (Pal.  See. 
Men.).  No.  4,  p.  309,  pi.  xliii.,  figs.  16-20. 

2  Orthis  filosa,  Sowerby,  1839,  in  Murchison's  Silurian  System,  pi.  xiii.,  fig.  12;  Stropho- 
mena fllosa.  Sow.,  sp,  Davidson,  1871,  Brit.  Sil.  Brach.,  No.  4.  p.  307,  pi.  xliv.  figs.   14-20. 

Dpheodonta  (Leptostrophia)  filosa.  Sow.  sp.,  Hall  and  Clarke,  1892,  Paleontology  of  New 
Brachiopoda,  pt.  1.  p.  288. 
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pointed.  Brachial  valve  nearly  flat,  slightly  concave  at  the 
anterior  margin.  Cardinal  process  rather  prominent.  Adductor 
impressions  small  and  faint.  Hinge  line  with  indications  of 
denticulae  near  the  umbo.  Surface  of  shell  with  prominent  and 
numerous  radii,  fasciculate  near  the  umbo,  stronger  and  bifur- 
cating near  the  anterior  margin;  .5  mm.  apart  in  the  median 
area  of  shell.  Between  the  radii  of  the  umbona]  half  of  the  shell 
there  are  closely  set  concentric  wrinkles  or  undulations.  Shell 
structure  coarsely  punctate.     Ventral  valve  not  seen. 

Measurements. 
Length      -         -         -         -     20  mm. 


Width       -         ...     28 


» 


Affinities. — This  species  agrees  in  the  details  of  the  surface 
ornament  with  Stropheodonta  (Brachyprion)  varistriata,  Conrad^ 
from  the  Lower  Helderberg  Group,  New  York ;  but  with  regard 
to  the  relative  shape  of  the  shell  all  the  specimens  of  the  latter 
species  which  have  been  figured  appear  to  be  much  longer  than 
our  specimen  in  proportion  to  the  width.  The  posterior  ad- 
ductor impressions  in  our  specimen  also  differ  from  those  of  S. 
varistriata,  being  much  shorter  and  broader.  The  limited 
extent  of  the  denticulated  area  of  this  fossil  shows  its  relation- 
ship with  the  earlier  or  Silurian  types  of  Stropheodontae  for  which 
Professor  Shaler  proposed  the  generic  or  sub-generic  term  Brachy- 
prion^. 

Occurrence, — North  of  Lilydale.  Presented  by  Rev.  A.  W. 
Cresswell,  M.A.  [660]. 

Horizon, — Silurian  (Yeringian). 

Genus  Strop honei la,  J.  Hall. 
Strophonella  euglypholdes,  sp.  nov.  (Plate  XI.,  Figs.  3-6). 

Specific  characters. — Shell  semicircular  in  outline.  Ventral 
valve  concave,  slightly  convex  at  the  umbo.  Dorsal  valve  flat 
or  slightly  hollowed  at  the  umbonal  region,  and  sharply  bent 
back  anteriorly.       Cardinal   extremities  produced   and   pointed, 

1  See  Hall  and  Clarke,  1892,  Palaeontology  of  New  York  Palaeozoic  Brachiopoda,  pt.  i., 
pL  xiii.,  figs.  6-16. 
s  Bull.  Mus.  Gomp.  Zool.,  1866,  vol.  i.,  p.  63. 
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more  especially  in  the  brachial  valve,  the  margin  of  which 
appears  to  curl  round  to  enclose  the  edge  of  the  narrower  ventral 
valve.  Marginal  area  of  valves  crenelate.  Surface  of  valves 
marked  by  strong  fasciculate  radii,  about  nine  in  the  space  of  10 
mm.  in  the  central  area,  these  in  turn  being  further  subdivided 
at  5  mm.  from  the  anterior  margin;  also  with  transverse,  concen- 
tric lines  which  break,  to  some  extent,  the  continuity  of  the 
radii.  Muscular  areas  of  both  dorsal  and  ventral  valves  well- 
marked  and  bordered  prominently ;  those  of  the  dorsal  elevated 
and  divided  by  a  central  ridge. 

Measurements. 

Dorsal  valve  of  a  large  specimen,  length  -  28  mm. 

width-         -  54    „ 

depth  about  19    „ 

A  ventral  valve        -         .         .     length  -  35 


width-         -     45 


>> 


)) 


Affinities, — The  nearest  allied  form  to  the  above  is  undoubtedly 
Strophonella  euglypha,  Hisinger  sp.,^  both  in  shape,  structure, 
and  general  markings.  The  chief  differences  are,  the  compara- 
tive flatness  of  the  ventral  valve  and  the  striking  geniciilation  of 
the  dorsal  valve  and  also  the  larger  number  of  radii  in  S.  eugly- 
phoides.  Tlie  EfUropean  species  is  proportionately  longer  than 
the  present  one,  and  the  concentric  undulations  ou  the  shell 
surface  more  numerous.  The  muscular  areas  of  the  dorsal  valve 
are  shorter  and  deeper  in  S.  euglyphoides. 

Occurrence.  — North  of  Lilydale  ;  in  a  hard  ochreous  mudstone. 
Presented  by  Rev.  A.  W.  Cresswell,  M.A.  [688-701].  Also  Geol. 
Surv.  Victoria,  Parish  of  Yering,  sect.  12  [678-81]. 

Horizon, — Silurian  (Yeringian). 

Genus  Plectambonites^  Pander. 

Plectambonites  transversalis,  Wahlenberg  sp. 

Anomites  trans versalis,  Wahl.,  1821,  Acta  Upsal.,  vol.  viii., 
p.  64,  No.  4.     Leptaena  transversalis,  Wahl.  sp.,  Dalman,  1828, 

1  Leptaena  euglypha,  Hisinger,  1819,  Antecken,  pi.  vi.,  fig.  4.  Strophomena  euglypha, 
His.  sp.,  Davidson,  1871,  Brit.  Silurian  Braehiopoda,  No.  iv.  (Pal.  See.  Men.),  p.  288,  pi. 
xl.,  figs.  1-5.  Strophonella  euglypha.  His.  sp..  Hall  and  Clarke,  1892,  Pal.  N.Y.,  Palaeozoic 
Braehiopoda,  pt.  i.,  pp.  279,  292. 
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Vet.  Akad.  Handlingar,  p.  109,  pi.  i.  fig.  4.  Davidson,  1871, 
Brit.  Sil.  Brach.,  No.  4  (Pal.  Soc.  Mon.),  p.  318,  pL  xlviii.,  figs. 
1-9. 

The  convex  pedicle  valve  of  our  specimen  is  not  so  strongly 
globose  as  that  of  typical  specimens,  but  in  other  respects  it  is 
quite  comparable  with  the  European  and  American  examples. 
The  valve  is  relieved  by  eleven  ^ne  but  distinct  and  ridgelike 
radii,  between  which  the  shell  surface  is  crossed  by  about  8-10 
very  fine  radiating  lines. 

Measurements. 
About  12  mm.  long;  14  mm.  wide. 

Observation, — P.  transversalis  is  a  well-defined  and  common 
form  in  the  Niagara  group  of  North  America,  and  in  the  Silurian 
(Gotlandian)  of  the  British  Islands,  the  continent  of  Europe 
(Norway  and  Bohemia),  and  the  Island  of  Gotland. 

Occurrence, —  In  dark  bluish  limestone,  Deep  Creek,  seven 
miles  S.W.  of  Walhalla,  Gippsland.  Presented  by  Rev.  A.  W. 
Cresswell,  M.A.  [668]. 

Horizon, — Silurian  (Yeringian). 

Plectambonites   cresswelli,  sp.  nov.     (PL  XL,  Figs.  8-10). 

Characters  of  the  ventral  valve. — Outline  nearly  semi-circular, 
hinge  line  straight,  but  little  transgressed  by  the  umbo ;  cardinal 
extremities  angular  and  not  much  produced.  Sub-globose,  nearly 
as  deep  as  P.  transversalis.  Surface  with  about  eleven  distinct, 
threadlike  radii,  the  spaces  between  the  riblets  occupied  by  about 
9-12  fine  parallel  striae.  The  intercostal  surface  undulate,  the 
depressions  curve*!,  concave  anteriorly,  and  at  somewhat  equi- 
distant intervals,  those  on  the  highest  part  of  the  valve  about 
.3  mm.  apart. 

Measurements. 

Approximate,  as  the  valve  is  slightly  imperfect. 

Length    .         .         -         .     5.5  mm. 
Width      ....     9 
Depth  of  ventral  valve      -     2.5 
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Observations. — This  species  resembles  in  its  superficial  ornament 
hoih.  Plectambonites  corrugata,  Portlock  sp.,^  and  P.  interstrialis, 
Phillips  sp.^  Our  specimen  is  more  globose  in  the  ventral  valve 
than  either  of  the  species  just  mentioned.  As  regards  the  orna- 
ment P.  corrugata  has  both  primary  and  secondary  radii,  and 
from  four  to  seven  intercostal  striae,  whilst  the  Gippsland 
species  has  the  costae  running  the  entire  length  of  the  valve 
and  the  intercostal  striae  are  nearly  twice  as  many.  It 
differs  from  P.  interstrialis  in  much  the  same  details,  and  also 
in  having  a  proportionately  longer  shell.  It  is  noteworthy  that 
P.  corrugata  is  found  in  the  Llandeilo  and  Bala  series  (Ordovic- 
ian)  in  the  British  Islands,  and  also  in  Bohemia,  whilst  P.  inter- 
strialis comes  from  the  middle  Devonian  of  Devonshire  and  the 
Eifel. 

Occurrence. —In  a  dark  blue  limestone,  having  a  semi-crystalline 
appearance  due  to  numerous  cleavage  siirfaces  of  crinoidal  joints 
and  ossicles.  Deep  Creek,  seven  miles  S.W.  of  Walhalla, 
Gippsland.  Collected  and  presented  to  the  National  Museum, 
together  with  other  specimens  of  much  interest  from  the  same 
locality,  by  the  Rev.  A.  W.  Cresswell,  M.A.,  in  whose  honour 
the  species  is  named  [669-70]. 

Horizon. — Silurian  (Yeringian). 

Genus  Chonetes^  Fischer. 
Chonetes  melbournensis,  sp.  nov.     (Plate  XL,  Figs.  2-4). 

Specific  characters. — Shell  transversely  elongate,  semi-circular  in 
outline  ;  sub-plano-convex.  Brachial  valve  approximately  flat  or 
only  slightly  concave ;  surface  with  numerous  line  threadlike 
and  radial  striae;  cardinal  process  prominent.  Pedicle  valve 
with  surface  traversed  by  7  or  8  threadlike  radii  and  numerous 
finer  striations  in  the  interspaces.  Sometimes  the  radii  are 
obsolete,  the  tine  striae  alone  prevailing.  Posterior  margin  of  the 
pedicle  valve    bearing  about  10  slender  spines,  often  having  a 

1  Orthis  corrugata^  Portlock,  1843,  Bep.  Geol.  Londonderry,  etc.,  p.  460,  pi.  xxxii.,  figs. 
17,  18.  Strophomena  corrugatella^  Davidson,  1871,  Brit.  Sil.  Brach.,  No.  iv.  (Pal.  Soc. 
Mon.),  p.  301,  pi.  xli.,  figs.  8-14. 

2  Orthis  interstrialis,  Phillips,  1841,  Palaeozoic,  Foss.  of  Cornwall,  Devon,  and  West 
Somerset,  p.  61,  pi.  xxv.,  fig.  103.  Leptaena  interstrialis,  Phil,  sp.,  Davidson,  1865,  Brit. 
Dev.  Brach.  (Pal.  Soc.  Mon.),  p.  86,  pi.  xviii.,  figs.  15-18. 
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length  of  half  that  of  the  shell,  and  set  almost  at  right  angles  to 
the  hinge  line,  with  a  slight  outward  curve.  Under  a  fairly  high 
magnification  the  shell  surface  between  the  striae  is  seen  to  be 
irregularly  pitted,  and  the  striae  themselves  are  bridged  over  by 
oblique  curved  cross  ridges. 

Measurements. 
An  average  specimen-         -     length    5.7  mm. 

width  10 
A  larger  specimen       -         -     length    7 

width  12.5 
A  small  specimen        -         -     length    5 

width     8.5 

Affinities, — The  only  species  with  which  our  specimens  appear 
likely  to  be  confused  is  Chonetes  striatella,  Dalman  sp.^  The 
latter  has,  however,  a  more  transversely  elongate  shell,  a 
distinctly  concave  brachial  valve,  and  spines  set  at  a  wide  angle 
with  the  ventral  umbo. 

Observations. — McCoy  has  recorded  Chonetes  minima,  Sow. 
sp.,*  from  Victoria;  and  on  the  maps  of  the  Geol.  Surv.  of 
Victoria,  Quarter-sheet,  No.  3,  N.E.,  in  a  note  on  the  fossils  at 
Bruce*s  Creek,  near  Mount  Disappointment,  he  records  Leptaena. 
allied  to  minima,  Sow.;^  also  on  Quarter-sheet,  No.  4,  S.W.,  at 
Broadhurst's  Creek,  S.E.  of  Kilmore,  locality  Bb  18,  both 
Chonetes  and  Leptaena  are  recorded,  as  well  as  a  Leptaena  at 
Dry  Creek,  Bb  19.  It  is  worthy  of  note  that  a  specimen  of 
Chonetes  has  been  found  in  the  Survey  collections  at  the  Museum, 
labelled  as  such  by  McCoy,  from  locality  Bb  18  [874],  and  this  is 
identical  in  every  respect  with  Chonetes  melbournensis.  Whether 
the  Chonetes  minima  is  represented  in  the  Museum  collection 
remains  to  be  discovered,  but  certain  it  is  that  the  BroadhurSt 
Creek  specimen  is  not  referable  to  the  latter  form,  which  differs 
in  many  respects  from  C.  melbournensis  in  point  of  size,  being 
much  smaller  and  often  less  than  half  the  width,  in  the  greater 

1  Orihit  striatellaf  Dalman,  1827,  Kongl.  Akad.  Handlingar,  p.  iii.,  pi.  i.,  figs.  5a-cl. 
Ckonetei  ttritiMla,  Dalm.  sp.,  Davidson,  1871,  Brit.  Sil.  Brach.,  No.  4  (Pal.  See.  Mon.), 
p.  381,  pi.  xlix.,  figs.  23-26.  Zittel-Eastman,  1900,  Text-book  of  Palaeontology,  p.  317,  fig. 
629a. 

2  Leptaena  minimat  Sow.,  MoCoy,  in  Smyth's  Progress  Report,  1874,  p.  84. 
8  In  Murohison's  Silurian  System,  1889,  pi.  xiii.,  figs.  4,  4a. 
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concavity  of  the  brachial  valve,  and  in  the  larger  number  of 
radii. 

Occurrence, — In  the  brown  and  blue  hardened  clays  of  Mel- 
bourne ;  South  Yarra  Improvements  [634-8] ;  South  Yarra 
sewerage  tunnel,  Domain  Road,  presented  by  Mr.  F.  Spry  [630-3]; 
sewerage  tunnel  near  the  Old  Fish  Market,  Flinders  Street 
[1419];  sewerage  tunnel,  Swanston  Street,  near  the  Cathedral 
[621-7];  Swanston  Street,  sewer  near  Collins  Street  [615-20, 
639-43].  Also  at  Broadhurst's  Creek,  S.E.  of  Kilmore,  G.S.V. 
Bb  18  [874]. 

Horizon, — Silurian  (Melbournian). 

Chonetes  robusta,  sp.  nov.     (Plate  XII.,  Fig.  8). 

Specific  characters, — Shell  semi-circular,  wider  than  long. 
Cardinal  extremities  obtusely  angular,  anterior  margin  well- 
rounded.  Pedicle  valve  strongly  convex  with  a  shallow  median 
fold  ;  beak  slightly  projecting.  Brachial  valve  concave,  flattened 
near  its  cardinal  extremities.  Shell  surface  with  about  36-40 
well-marked,  slightly  sinuous  and  sharply  ridged  radii,  which 
bifurcate  close  to  the  anterior  margin.  A  series  of  hollow  spines 
(probably  eight)  attached  to  the  cardinal  surface  of  the  ventral 
valve,  and  arranged  nearly  perpendicular  to  the  hinge  line. 

Measurements. 

Length  of  figured  specimen       -         -     14  mm. 
Width 20    „ 

Affinities, — This  and  the  species  next  to  be  described  belong  to 
de  Koninck's  group  of  the  Striatae.  The  general  shape  and  sur- 
face characters  of  this  species  in  some  respects  resembles  Chonetes 
minima.  Sow.  sp.\  a  form  generally  distributed  through  the 
Silurian  of  England  and  Wales.  C.  robusta  however  is  altogether 
a  very  much  larger  form,  and  possesses  a  distinct  median  fold. 
Chonetes  acutiradiata,  J.  Hall,  of  the  Corniferous  Limestone 
(Upper  Helderberg — Devonian),  of  New  York  is  similar  in  respect 
to  the  radii,  but  the  cardinal  extremities  are  much  produced. 
The  original  figure  of  C.  acutiradiata^  shows  it  to  differ  from  our 

1  hoc.  supra  cit. 

2  Strophomena  acutiradiata,  J.  Hall,  1843,  Nat.  Hist.  New  York,  pt.  iv.,  Geology,  p.  171, 
woodcut  67,  No.  3. 
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species  also  in  the  arcuate  border  of  the  lateral  margins,  and  its 
sharp  cardinal  extremities.  The  figure  of  the  same  species  given 
by  Hall  and  Clarke  is  more  extreme,  being  short,  and  transversely 
elongate,  with  produced  and  sub-cylindrical  extremities^ 

Occurrence, — In  a  hardened  mudstone  crowded  with  casts  and 
decorticated  valves  of  brachipods  and  other  shells,  north  of 
Lilydale.     Presented  by  Rev.  A.  W.  Cresswell,  M.A.  [1417]. 

Horizon, — Silurian  (Yeringian). 

Chonetes  cresswelli,  sp.  nov.     (Plate  XII.,  Fig.  7). 

Specific  characters, — Shell  semicircular,  hinge  line  straight, 
beaks  only  very  slightly  projecting ;  cardinal  extremities  obtusely 
angular.  Pedicle  valve  with  a  well-marked  median  fold.  Radii 
sharp,  more  numerous  than  in  the  preceding  species,  averaging 
about  56  at  the  margin.  Shell-suriace  marked  with  one  or  two 
faint  concentric  lines,  which  do  not  interrupt  the  continuity  of 
the  radii.  Eight  or  more  hollow  spines  set  nearly  perpendicular 
to  the  cardinal  line  on  the  pedicle  valve. 

Measurements. 
An  average  specimen : — Length     -         -     9  mm. 

Width     -         -  15    „ 

Observations, — The  general  characters  of  this  and  the  preced- 
ing species  are  somewhat  similar,  the  chief  differences  lying  in  the 
altogether  stouter  build  of  shell  and  fewer  radii  in  Chonetes 
robusta.  The  shell  in  C.  cresswelli  is  usually  more  elongate 
transversely,  but  is  variable  in  this  respect.  The  faint  concentric 
markings  on  the  valves  of  the  latter  form  is  another  distinguish- 
ing character. 

In  the  number  of  the  radii  the  above  species  is  nearly  compar- 
able with  Chonetes  australis,  McCoy-,  from  the  Middle  Devonian 
of  Buchan  and  Lucknow,  Gippsland,  but  there  is  no  mesial  sulcus 
in  the  pedicle  valve  of  that  species;  the  valve  is  also  longer  in 
proportion  and  the  spines  are  shorter  and  stouter. 

Occurrence, — This  species  is  found,  like  the  preceding,  in  the 
indurated  mudstones  north  of   Lilydale  associated  with  Orthis, 

1  Chonetes  aculiradiata^  Hall  8p.,IIall  and  Clarke,  Palaeontology  of  New  York,  Palaeozoic 
Brachiopoda,  vol.  iv.,  pt.  1.,  pi.  xvi.,  fig.  8. 

2  Prodr.  Pol.  Vict.,  Decade  iv.,  1876,  p.  17,  pi.  xxxv.,  flgg.  8-6 
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Strophonella,    Stropheodonta,    Leptaena,    Pen  tamer  us,   Spirifer, 
Cyrtolites,  Bronteus,  and  many  other  fossils.    Presented  by  Rev. 
A.  W.  Cresswell,  M.A.  [652-5]  ;  [1422-3]. 
Horizon, — Silurian  (Yeringian). 


Genus  Uncinulus^  Bayle. 
Uncinulus  stricklandi,  Sowerby  sp. 

Terebratula  stricklandii,  Sowerby,  1839,  in  Murchison's 
Silurian  System,  pi.  xiii.,  fig.  19.  Rhynchonella  stricklandii.  Sow. 
sp.,  Davidson,  1867,  Brit.  Sil.  Brach.,  No.  II.  (Pal.  Soc.  Mon.), 
p.  166,  pi.  xxi.,  figs.  1-6  and  28.  Uncinulus  stricklandi.  Sow.  sp., 
Hall  and  Clarke,  1894,  Pal.  N.  Y.,  Palaeozoic  Brachiopoda,  vol. 
iv.,  pt.  ii.,  p.  195.,  pi.  Iviii.,  figs.  38-40. 

Observations, — The  two  examples  placed  on  view  in  the 
Museum  seem  to  be  quite  typieal  of  this  species ;  the  median 
fold  is  well-defined,  the  plications  are  strong  and  persistent  to 
the  umbo,  and  number  about  24  on  the  pedicle  valves. 

Measurements. 

Length -  23  mm. 

Width 30      „ 

Depth  of  pedicle  valve  about        -         -  11     „ 

Occurrence. — In    the   hardened    mudstone    of   Yering,    Upper 
Yarra,  Geological  Survey  of  Victoria  [851-2]. 
Horizon. — Silurian  (Yeringian). 


Note  to  Part  I.  op  this  Series. 

(Proc.  Roy.  Soc.  Victoria,  vol.  xv.,  pt.  ii.,  1903.,  pp.  118  and  119). 

The  specimens  of  Upper  Ordovician  slates  with  Siphonotreta 
maccoyi  which  are  in  the  Melbourne  National  Museum  belong  to 
the  Geological  Survey  localities — Ba  62  and  64  as  stated  in  the 
paper  referred  to  above ;  but  they  were  from  the  exposures  on 
the  banks  of  the  Saltwater  River,  about  3  miles  N.E.  of  Diggers' 
Rest,  and  not  from  Deep  Creek  (a  tributary  of  the  former)  as 
one  would  understand  from  Professor  McCoy's  remarks.     When 
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McCoy  referred  to  Deep  Creek  as  the  locality  for  Siphonotreta 
(Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  xx.,  1867,  p.  201)  he  evidently 
had  in  mind  the  name  Deep  Creek  by  which  the  Saltwater  River 
is  sometimes  known  higher  up,  near  Lancefield,  and  this  possible 
explanation  is  further  strengthened  by  McCoy's  record  of 
Siphonotreta  on  the  Survey  map  7  S.E.  at  localities  Ba  61  to  63, 
Saltwater  River,  while  Deep  Creek  has  no  such  record.  There 
is  therefore  no  evident  reason  for  the  colouring  of  the  area  round 
Deep  Creek  as  Lower  Silurian  (Ordovician). 

Within  the  last  few  weeks  I  have  found  in  the  Museum  the 
Survey  specimens  collected  at  the  locality  marked  on  the  Geo- 
logical maps  Ba  60,  Deep  Creek  ;  and  these  consist  of  pieces  of  a 
conglomeratic,  and  sandy  fossiliferous  bed.  The  fossils  are 
represented  by  casts,  internal  and  external,  of  corals,  moUusca 
and  a  tribolite,  and  their  general  aspect  is  that  of  the  Yeringian, 
or  uppermost  Silurian,  faces.  These  fossils  will  shortly  be  dis- 
cussed in  a  separate  paper  of  this  series. 


Corrigenda  to  Part  I. 

P.  107,  line  14  from  bottom,  p.  108,  lines  12  and  15  from  top, 
and  p.  121,  line  14 from  top  for  "proximal"  read  "distal." 
P.  112,  line  12  from  bottom,  for  pi.  "i."  read  "xvi." 
P.   119,  line  2  from    top   for    "Deep    Creek"  read    "Saltwater 

River." 
P.  119,  line  13  from  top  delete  "Deep  Creek." 
P.  121,  line  10  from  top  for  "distal"  read  "proximal." 


EXPLANATION    OP    PLATES    X.,    XI.,    XIL 

Plate  X. 

Fig.     1. — Fenestella   margaritifera^    sp.    nov.      Basal    aspect   of 

zoarium ;    natural    cast    of    internal,     poriferous, 
surface.     Natural  size.     [587]. 
„       2. — F,  ffiargaritijera^  sp.  nov.     Natural  cast  of  a  portion  of 
the    external,    non-poriferous,    surface.       Natural 
size.     [588]. 
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Fig.     3. — F,  margaritifera^  sp.  no  v.     Portion  of  poriferous  surface, 

showing   the  arrangment  of   the  zooecia  and    the 
tuberculate     keel.        From     a     wax     impression. 
X    40.     [593]. 

„  4 — Craniella  lata^  %^,  nov.  Dorsal  aspect  of  specimen 
attached  to  a  Cycloceras.      x   2.     [896]. 

„  5.^ — Orbiculoidea  selwyni^  sp.  nov.  Pedicle  valve.  x  4. 
[614]. 

„       6. — O,  selwyni,  sp.  nov.    Brachial  valve ;  6a,  ditto,  side  view. 

X    4.     [612]. 

„  7. — Siphonotreta  australis^  sp.  nov.  Pedicle  valve.  x  2. 
[605]. 

„  8. — S,  australis^  sp.  nov.  Apical  end  of  valve  showing  fora- 
men.     X    2.     [603]. 

„       9. — Lingula  spryi^  sp.  nov.    ?  Ventral  valve ;  9a,  edge  view. 

X  3.     [598]. 

„     10. — Z.   latior^  sp.  nov.     ?  Dorsal    valve;    lOrt,   edge    view. 

X  3.     [597.] 

„     11. — Fenestella    austraiis,    sp.    nov.       Portion    of    zooecial 
surface  including  some  of  the  bifurcating  branches. 
X  7.     [1205a]. 

„  12. — Orbiculoidea  selwyni^  sp.  nov.  Internal  aspect  of  a 
pedicle  valve,  showing  the  tube  partially  enclosed 
by  a  callus.      x   15.     [613]. 

„  13. — Siphonotreta  australis^  sp.  nov.  Internal  cast  of  a 
pedicle  valve.      x   2.     [6 11  J. 

„      14. — Craniella  lata^  sp.  nov.     Outline  sketch  showing  the 
position  and  form  of  the  vascular  sinuses,  with  the 
posterior    and    sub-central    adductor   impressions 
X   2^.     [896]. 

Plate   XI. 

Fig    1. — Siphonotreta  australis^  sp.  nov.    Brachial  valve;  a  large 

specimen,  x  2.  [608] 
„  2. — Chonetes  melbournensis^  sp.  nov.  Interior  of  a  brachial 
valve  showing  cardinal  process.  The  matrix  above 
the  hinge  line  of  the  shell  carries  the  casts  of  spines 
left  by  the  removal  of  the  area  of  the  pedicle  valve. 
X  3.     [1419]. 
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Fig.     3. — C.  melbournensis^  sp.  nov.    Pedicle  valve,     x  3.    [636], 
„       4. — C  meibournensis^  sp.  nov.  Portion  of  pedicle  valve  highly 
magnified,  showing  pittings  and  irregular,  oblique, 
transverse  ridges,      x  56. 
„       5. — Stropheodonta     {Brachyprion)     lilydalensis^     sp,     nov. 
Natural  mould  of  interior  of  brachial  valve  with 
traces   of    posterior   adductor  scars  in    relief,  and 
impression  of  denticulate  hinge.      x   2.     [660]. 
„       6. — Stropheodonta  {Leptostrophid)  alaia^  sp.  nov.     Natural 
cast    of    interior   of    brachial    valve    with   strong 
adductors.      x   2.     [665]. 
7. — Stropheodonta  (Leptostrophid)  alata^  sp.  nov.     Decortic- 
ated pedicle  valve.     Natural  size.     [666]. 
8. — Fleciafnbonites  cress2velli^s>^,now.     Pedicle  valve.      x   4. 

[669]. 
9. — P.  cresswelli,  sp.  nov.     Cardinal  view  of  pedicle  valve. 

X  4.     [669]. 
10. — P,  cresswelli,  sp.  nov.     Portion  of  surface  between  two 
riblets,  more  highly  magnified.      x   28. 

Plate   XII. 

Fig.     1. — Stropheodonta   (Leptostrophid)  alata^  sp.  nov.     Positive 

impression  in  wax  of  a  natural  cast  of  the  interior 
of  a  brachial  valve  ;  with  denticulate  hinge  line, 
cardinal  process  (j),  dental  sockets,  and  adductor 
impressions  with  grooved  surfaces  (a),     x  2.     [665], 

„  2. — 5.  (Brachyprion)  lilydalensis^  sp.  nov.  Interior  of 
brachial  valve,  from  a  positive  impression  in  wax. 
X   2.     [660]. 

„  3. — Strophonella  euglyphoides^  sp.  nov.  Profile  section  show- 
ing strong  geniculation  of  the  brachial  valve. 
Natural  size. 

„  4. — S,  euglyphoides^  sp.  nov.  Natural  cast  of  interior  of 
brachial  valve  with  deep  adductor  impressions. 
Natural  size.     [694b]. 

,,  5. — S.  euglyphoides,  sp.  nov.  Positive  cast  of  preceding 
specimen,  umbonal  portion  ;  with  grooved  adductor 
impressions,  and  fine  lineation  between  the  radii. 
X   \\.     [694b]. 
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Fig.     6. — S.  euglyphoides^  sp.  nov.     Pedicle  valve.     Natural  size. 

{694a]. 
„       7. — Chonetes  cresswelli^  sp.  nov.     Decorticated  pedicle  valve. 

X   2.     [652]. 
„       8. — C  robusta^  sp.  nov.     Ventral  aspect.     The  two  valves 

lying  in  juxtaposition.      x   2.     [1417]. 
„       9. — Stropheodonta  i^Leptostrophia)  alata^  sp.  nov.     Decortic- 
ated    surface     of     pedicle     valve,     showing     the 
interstriate  surface.      x   5.     [1421]. 

[The  numbers  in  square  brackets  refer  to  registered  specimens 
in  the  National  Museum.] 


Art.  VI. — On  Some  Australian  Tertiary  Pleurotoraarias. 

By   G.    B.   PRITCHARD, 

Lectiirer  on  (Geology,  etc..  Working  Men's  College,  Melbourne. 

(With  Plates  XIII.,  XIV.). 
[Read  14th  May,  1903.] 

I.— Pleurotomaria  tertiaria,  McCoy.   (PI.  XIV.,  Figs.  1-4). 

The  first  species  of  the  genus  Pleurotomaria  described  from 
Australian  Tertiary  deposits  is  that  dealt  with  by  the  late  Sir 
F.  McCoy,  under  the  name  of  P.  tertiaria,^  in  1876,  and  is 
indicated  as,  "  Rare,  in  a  hard,  pink  and  yellowish  limestone, 

like  lithographic  stone, on   the  east   bank  of   the 

Moorabool  River,  near  Maude."  This  species  still  remains  a 
rare  form,  and  only  imperfect  specimens  are  usually  obtained. 
The  range  of  the  species  may,  however,  be  extended  much 
further  down  the  valley  than  the  locality  indicated  by  McCoy, 
the  section  in  soft  polyzoal  and  other  limestones  below  the  old 
Clyde  Mill,  and  on  the  opposite  side  of  the  river  to  the  State 
School,  having  yielded  fair  specimens.  These  deposits  along  the 
valley  were  originally  referred  to  by  McCoy  as  Miocene,*  and 
consequently  the  Geological  Survey  mapped  them  as  such.*  This 
was  subsequently  followed  by  Dr.  H.  Woodward  in  his  paper  on 
Recent  and  Fossil  Pleurotomariae,^  and  by  later  writers.  This 
horizon  has  been  referred  to  as  the  Upper  Maude  Beds,®  and  is 
probably  Eocene,  the  palaeontological  evidence  clearly  requiring 
a  greater  antiquity  than  Miocene.^ 

1  Prodromus  of  the  Palaeontology  of  Victoria,  Decade  III.,  pp.  23,  24,  pi.  xxv.,  flg«.  1, 
la,  16, 1876. 

2  Intercol.  Exhib.  Essays,  1866-67,  No.  7.  Recent  Zool.  and  Palaeontology  of  Vic,  pp. 
16-19.  Also  Selwyn,  /d.,  No.  3,  Phys.  Geog.,  Geol.,  and  Min.  of  Vic,  pp.  22,  23.  Also 
Prod.  Pal.  Vic,  Dec.  III.,  p.  23. 

3  Geological  Survey  Quarter-sheet,  No.  19,  S.W.,  Wilkinson  and  Murray,  1865. 

4  Geol.  Mag.,  n.s.,  Dec.  III.,  vol.  ii..  No.  10,  Oct.,  1885,  p.  434. 

5  Proc.  Roy.  Soc.  Vic,  vol.  vii.,  n.s.,  pp.  184,  186,  1895. 

6  A.A.A.S.,  Adelaide,  1893,  vol.  v.,  pp.  338-343.    Proc.  Roy.  Soc.  Vic,  vol.  vii.,  n.s.,  pp. 
186-188.    Trans.  Roy.  Soc.  S.A.,  vol.  xix.,  pt.  i.,  p.  121,  1895.    A.A.A.S.,  Brisbane,  1895 
vol.  vi.,  pp.  348-361. 
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McCoy  apparently  had  this  species  under  a  different  name  in 
manuscript  prior  to  his  description  of  the  species,  for  in  the 
Exhibition  Essays,  1866-67,^  he  remarks,  "Amongst  the  singular 
forms  in  these  Australian  tertiary  beds  recalling  oolitic  European 
ones  is  a  Pleurotomaria  (P.  Australis,  ^McCoy),  as  large  as  the 
mesozoic  Pleurotomaria  Anglica." 

The  description  given  by  McCoy  of  the  type  of  this  species  is 
as  follows : — "  Shell  large,  trochiform,  apical  angle  67**;  whorls 
flat,  or  very  slightly  convex  ;  base  moderately  convex,  with  (?)  a 
small  umbilicus ;  band  of  moderate  width  in  the  middle  of  each 
whorl,  slightly  depressed.  Surface  with  sub-equal  prominent 
thread-like  spiral  striae,  rather  less  than  their  thickness  apart 
(about  10  or  11  above,  and  the  same  number  below  the  band), 
about  3  slightly  smaller  on  the  band,  reticulated  by  arched  striae, 
narrower,  but  nearly  as  prominent  as  the  spiral  striae,  and 
slightly  further  apart.  Length  about  2  inches  9  lines  ;  propor- 
tional width,  yVtt^  length  of  last  whorl,  -^fV" 

An  examination  of  the  type  and  only  specimen  of  the  species 
possessed  by  the  National  Museum,  Melbourne,  shows  it  to  be 
only  poorly  preserved,  and  considerably  chipped  in  the  removal 
of  the  matrix  ;  and  unfortunately  McCoy  saw  fit  to  figure  a 
restoration  and  not  the  actual  specimen,  with  the  result  that  the 
figure  is  inaccurate  in  several  details,  and  the  enlargement  of  the 
sculpture  is  very  misleading. 

The  figures  then  not  being  exact,  and  the  description  being 
very  brief  and  too  general,  new  species  might  very  easily  have 
been  made  out,  but  for  the  type  being  accessible. 

A  well-preserved  specimen,  but  unfortunately  somewhat  broken 
about  the  apex  and  aperture,  has  been  very  kindly  lent  to  me  by 
the  Rev.  A.  W.  Cress  well,  M.A.,  and  proves  to  represent  P.  terti- 
aria,  McCoy  ;  the  exact  locality  from  which  it  was  obtained  has 
been  forgotten,  but  judging  by  the  calcareous  sandy  clay  matrix, 
and  since  it  was  thought  to  come  from  the  Geelong  District, 
there  is  very  little  doubt  but  that  the  specimen  was  obtained 
either  from  the  lower  portion  of  the  Moorabool  Valley  or  perhaps 
from  Corio  Bay. 

1  Essay,  Ko.  7,  Rec.  Zool.  and  Pal.  of  Vic,  p.  18. 
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Through  the  kindness  of  Mr.  J.  A.  Kershaw,  Curator  of  the 
National  Museum,  Melbourne,  and  Mr.  F.  Chapman,  Palaeontol- 
ogist, I  have  been  able  to  compare  this  specimen  with  McCoy's 
type,  and  they  agree  with  me  that  there  is  no  doubt  about  their 
specific  identity.  The  preservation  of  the  shelly  material  of  Mr. 
Cressweirs  specimen  is  far  better  than  that  usually  met  with  in 
the  limestones,  casts  and  impressions  being  the  most  frequently 
obtained  under  those  conditions,  consequently  the  sculpture  can 
be  very  distinctly  and  critically  examined,  and  as  there  are 
several  points  of  difference  from  McCoy's  figures  and  description, 
it  might  be  well  to  refer  to  them.  The  apical  angle  is  practically 
the  same,  being  only  a  degree  or  two  less,  the  whorls  are  slightly 
convex  above  the  band,  depressed  at  the  band,  flat  or  slightly 
concave  below  the  band,  earlier  whorls  rather  flatter  than  later ; 
the  base  is  convex  becoming  depressed  towards  the  periphery,  it 
is  faintly  spirally  and  radially  striate,  the  latter  marking  being 
somewhat  sigmoid,  the  base  is  no^  umbilicate,  but  the  columella 
is  strong  and  twisted  ;  aperture  quadrate;  the  band  is  about  1.5 
mm.  wide  on  a  whorl  of  14  mm.  width;  strong  spiral  threads 
irregular  in  width  occur  on  the  earlier  whorls,  but  gradually  fade 
out  till  they  become  mere  striations,  there  is  usually  one  less 
above  the  band  than  below  it  and  they  increase  in  number  as  the 
whorls  increase  ;  the  arched  striae  crossing  the  spiral  threads  are 
strongest  near  the  posterior  suture  and  their  general  trend  is  at 
a  much  more  acute  angle  to  the  band  than  the  much  fainter 
striae  below  the  band ;  the  earlier  whorls  from  this  sculpture 
show  quite  a  tessellation,  but  this  disappears  before  the  body 
whorl  is  reached.  McCoy's  enlargement  of  the  sculpture  shows 
12  threads  above  the  band  and  12  below,  but  the  type  does  not 
show  this,  there  being  actually  fewer,  and  also  a  difference  of  one 
above  and  below  the  band,  nor  is  the  tesselation  as  regular  as 
figured,  while  the  arched  striae  in  figure  1  are  entirely  erroneous. 

TI. — Pleurotomaria  bassi,  sp.  nov.     (PI.  XIIL,  Figs.  1,  2). 

Recently  I  obtained  a  very  large  specimen  of  this  genus  from 
the  Eocene  beds  of  Table  Cape,  Tasmania,  and  though  not  very 
perfect,  through  weathering  of  portion  of  one  side,  there  appears 
sufficient  character  to  distinguish  it  as  a  new  species. 
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description. — Shell  very  Urge,  trochiform,  apical  angle  about 
75  degrees,  rather  lacking  in  solidity  conaidering  its  size. 
Whorls  slightly  convex,  with  a  well  impi-esaed  suture,  earlier 
whorls  rather  flat,  impressed  suture  less  marked ;  whorls  rapidly 
increaaiog  in  size,  and  numbering  about  nine.  The  median  band 
is  broad,  being  in  width  about  one-sixth  the  height  of  the  whorl, 
it  is  very  strongly  marked,  and  is  situated  a.  little  below  the 
middle  of  each  whorl.  Body-whorl  strongly  keeled  at  the  base ; 
base  Tery  slightly  convex,  to  a  well-marked  umbilicus,  which 
penetrates  only  to  the  penultimate  whorl ;  aperture  subquadrate, 
posterior  portion  of  the  lip  chin,  lower  edge  of  the  lip  slightly 
thickened  and  rounded  off,  hecoming  thicker  and  more  solid 
cowards  the  columella,  the  latter  being  strikingly  more  solid  and 
robust  than  the  rest  of  the  shell. 

There  is  evidence  of  faint  spiral  striae,  irregular  in  strength, 
on  the  upper  or  posterior  portion  of  the  penultimate  and  body- 
whorls,  and  a  faint  spiral  striation  is  discernible  on  the  base, 
becoming  a  little  clearer  and  closer  towards  the  umbilicus  ;  the 
genei-al  character  of  the  surface-marking  being  a  rude  and 
irregular  striation  in  conformity  with  the  lines  of  growth,  the 
base  also  showing  a  strong  irregular  undulation  parallel  to  the 
growth. 

Dimensions. — Basal  diameter,  5J  inches,  or  136  mm.;  height 
from  the  base,  4J  inches,  or  103  mm.;  breadth  of  aperture,  3 
inches  or  75  mm.;  depth  of  aperture,  about  1^  inches,  or  36  mm.; 
width  of  fasciole,  near  slit,  6  mm,  to  5  mm.  further  back  on  the 
body-whorl ;  length  of  slit,  48  mm. 

Locality. — Basal  horizon  of  the  Table  Cape  Beds,  Tasmania,  in 
coarse  ferruginous  grits.     Jan  Jukiaii  (Eocene). 

Observalions.—lhe  large  size  of  this  species  is  worth  special 
note  as  it  compares  very  favourably  with  the  large.at  of  the 
specimens  yet  obtained  of  P.  adansoniaua,  Crosse  and  Fischer, 
the  best  known  of  the  recent  species.  The  thinness  of  the  shell 
is  rather  remarkable,  especially  in  view  of  the  coarse  gritty 
materia!  in  which  it  is  preserved,  and  in  this  respect  it  is 
scarcely  as  thick  as  the  much  smaller  species  of  McCoy,  in 
addition  to  this  fe-ature  it  differs  from  P.  tertiaria,  in  its  greater 
apical  angle,  the  more  impressed  sutures,  in  its  umbilicus,  and  in 
its    inornate   character.      The   shortness  of    the   slit,    and    the 
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remarkable  breadth  of  the  fascicle,   and  lack  of  sculpture,  are 
features  worthy  of  special  attention  in  this  i^ew  species. 

III. — Pleurotomarla,  n.sp. 

A  new  species  of  Pleurotomaria  was  recorded  by  the  late  Pro- 
fessor R.  Tate  in  his  list  of  the  Eocene  fossils  from  Cape  Otway,i 
and  this  is  subsequently  included  in  M.  Vincent's  list  of  Eocene 
species  of  this  genus,^  but  I  am  unaware  of  any  published 
remarks,  description,  or  figure  of  this  form,  and  not  having  seen 
the  specimen,  I  am  unable  to  give  any  further  information  con- 
cerning it. 

Very  imperfect  specimens  of  a  high  spired  form  of  this  genus 
have  been  obtained  from  the  Eocene  limestones  of  Waurn  Ponds, 
near  Geelong,  by  Mr.  T.  S.  Hall  and  myself,  but  the  material 
yet  to  hand  is  too  meagre  to  permit  of  specific  determination. 

Our  Tertiary  representation  of  this  genus  appears  to  be  excep- 
tionally good  when  compared  with  that  of  other  countries,  but 
before  noting  the  other  Tertiary  records,  there  are  some  points  of 
relationship  and  classification  upon  which  I  would  like  to 
comment. 

Fischer  has  divided  the  recent  species  into  two  sections, 
Perotrochus,  typified  by  P.  quoyana,  Fischer  and  Bemardi,  and 
Entemnotrochus,  typified  by  P.  adansoniana,  Crosse  and  Fischer. 

Perotrochus  has  been  defined  as: — Form  conical,  base  not 
umbilicate,  whorls  striate  or  granulate,  anal  fasciole  sub-median 
or  below  the  middle,  slit  short. 

While  Entemnotrochus  is  characterised  as  follows : — Shell 
conoidal,  striate,  umbilicate;  anal  fasciole  a  little  above  the 
middle  of  the  upper  surface  of  the  last  whorl,  slit  long,  but  not 
exceeding  the  half  of  a  whorl. 

McCoy  remarks  of  P.  tertiaria^  that  it  "  is  almost  intermediate 
in  character  between  the  two  living  ones,''  the  two  referred  to 
being  P.  quoyana,  and  P.  adansoniana. 

1  Trans.  Roy.  Soc.  South  Australia,  vol.  xix.,  pt.  i.,  p.  112,  1805. 

2  Soc.  Ro}'.  Malac.  de  Bel((.,  vol.  xxxi.,  1896,  but  not  distributed  till  24th  December, 
1899,  p.  56. 

3  Prod.  Pal.  Vic,  Dec.  iii.,  p.  23. 
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P.  bassi  shows  some  affinity  with  P.  beyrichi,  Hilgendorf,  in 
that  the  fasciole  is  b^pad,  and  is  situated  a  little  below  the  middle 
of  the  body-whorl,  and  the  slit  is  short,  in  these  and  other 
respects  it  appears  to  agree  with  Fischer's  section  Perotrochus, 
but  it  is  distinctly  umbilicate.  Thus  if  relationship  with  the 
recent  forms  be  pushed,  P.  bassi  would  also  appear  to  be  an 
intermediate  form,  and  this  taken  with  the  P.  tertiaria  charac- 
ters, would  tend  to  invalidate  Fischer's  divisions  of  the  recent 
forms.  On  the  other  hand  much  closer  relationship  can  be  made 
out  with  Jurassic  and  Cretaceous  forms  for  both  our  fossil  species, 
and  this  is  in  direct  accord  with  the  position  of  most  other 
Eocene  species  in  other  parts  of  the  world,  and  may  perhaps  be 
taken  as  a  small  additional  piece  of  evidence  in  favour  of  the 
Eocene  age  of  the  deposits  containing  them. 

P.  tertiaria  McCoy  may  probably  belong  to  Leptomaria,  but 
P.  bassi  certainly  does  not,  and  shows  rather  more  affinity  with 
Jurassic  forms. 

Special  interest  attaches  to  this  genus  as  a  "  persistent  type," 
and  on  account  of  its  rarity  living  at  the  present  time,  and  fossil 
in  Tertiary  deposits,  as  compared  with  its  numerous  fossil  repre- 
sentatives from  older  geological  deposits  ranging  up  from 
Silurian. 

There  are  five  recent  species  of  which  there  are  only  about 
twenty-three  or  twenty-four  specimens  known. 

1856.    Pleurotomaria  quoyana,  Fischer  and  Bernardi. 
1861.    Pleurotomaria  adansoniana,  Crosse  and  Fischer. 
1877.    Pleurotomaria  beyrichi,  Hilgendorf. 
1879.    Pleurotomaria  rumphii,  Schepman. 
1899.    Pleurotomaria  salmiana,  Rolle. 
Including    the  present    new  species,  P.  bassi,  the  number  of 
Tertiary  species  recorded  is  twenty,  but  one  at  least  of  these  is 
unknown  by  any  figure  or  description  and  ought  hardly  to  be 
taken  into  consideration.     The  remaining  nineteen  are  all  very 
rare,  and  the  majority  are  recorded  from  Eocene  beds.     Altering 
the  age  ascribed  to  P.  tertiaria,  McCoy,  from  Miocene  to  Eocene, 
the  species  are  distributed  as  follows  : — 

Eocene  -  -  14  species. 
Miocene  -  -  2  species. 
Pleistocene         -       3  species. 
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List  op  the  Tertiary  Species  op  Pleurotomaria. 

Eocene. 

1853.  Pleurotomaria  bianconii,  d'Archiac,  India. 

1864.  Pleurotomaria  concava,  Deshayes,  Paris  Basin. 
Pleurotomaria  duboisii,  Mayer,  Crimea  =  Trochus  gi- 

ganteus,  Dubois,  non  Sowerby. 
Pleurotomaria  genyi,  Mayer,  Nice. 
1866.   Pleurotomaria      kadin-kewiensis,       d'Archiac,      Asia 

Minor. 
Pleurotomaria  lamarckii,  Mayer,  Switzerland. 
Pleurotomaria  nicaeensis,  Bayan,  Nice. 

1854.  Pleurotomaria     nixus,     Tuomey    (Trochus),     North 

Carolina. 

1865.  Pleurotomaria  perlata,  Conrad,  New  Jersey. 

1896.    Pleurotomaria  (Leptomaria)  whitfieldi,  Vincent,  New 

Jersey  =  gigantea,  Whitfield,  non  Sowerby. 
1892.    Pleurotomaria  (Leptomaria)  pergranulosa,  Whitfield, 

New  Jersey. 
1896.    Pleurotomaria    (Leptomaria)    landinensis,     Vincent, 

Belgium. 
1876.    Pleurotomaria   tertiaria,  McCoy,  Moorabool    Valley, 

Victoria. 
1903.    Pleurotomaria  bassi,  Pritchard,  Table  Cape,  Tasmania. 

Miocene. 

Pleurotomaria  sismondai,  Goldfuss,  Bunde. 

1892.    Pleurotomaria  atlantica.  Cotter,  Santa  Maria,  Azores. 

Pleistocene. 

Pleurotomaria  fischeri,  Mayer  MS.,  Guadaloupe. 
1869.    Pleurotomaria  duchassaingii,  Schramm,  Guadaloupe. 
1821.    Pleurotomaria  gigas,  Borson,  Italy. 

Regarding  P.  fischeri,  Mayer,  M.  Crosse  in  1882  refers  to  it  as  a 
MS.  name.^  And  later  again  in  Bouvier  and  Fischer's  fuller 
account  of  the  Pleurotomarias  in  1899,^  it  is  still  referred  to  as 
an  MS.  name.  Subsequent  to  1899  I  have  found  no  reference  to 
a  description  of  this  species. 

1  Jour.  d.  Conch.,  Mon.  Pleurotomaria,  1882. 

2  Jour.  d.  Conch.,  vol.  xlvii.,  pp.  77-151, 1899. 
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Dall  says  of  P.  perlata,  Conrad,  that  it  is  an  ill-defined  species, 
and  apparently  scarcely  recognisable.^  Bouvier  and  Fischer  in 
the  monograph  referred  to  also  refer  P.  gigas,  Borson,  and 
P.  atlantica,  Cotter,  both  to  the  recent  section  Entemnotrochus, 
and  are  inclined  to  the  opinion  that  these  two  species  are 
identical. 

Concerning  P.  sismondai,  Goldfuss,  Crosse  and  Fischer  state^ 
that  the  exact  locality  of  the  shell  appears  doubtful,  it  is  given 
as  the  Upper  Marine  Sands  of  the  neighbourhood  of  Bunde. 

In  the  description  of  P.  bianconii,  d'Archiac,  the  author 
queries  his  generic  location  of  this  species  in  the  text,  but  not  on 
his  plate. 

P.  duboisii,  Mayer,  was  first  described  as  Trochus  giganteus. 
Dubois,  and  as  that  specific  name  was  preoccupied,  it  was  named 
after  Dubois  by  Mayer. 

P.  whitfieldi,  Vincent,  has  also  been  treated  in  a  similar  way 
by  Vincent,  for  this  species  was  first  described  as  P.  gigantea, 
Whitfield ;  this  name,  as  in  the  previous  case,  being  preoccupied 
by  Sowerby  for  a  Lower  Gteensand  fossil,  a  change  was 
necessary. 

Our  total  information  then  on  these  Tertiary  species  appears 
to  be  of  a  somewhat  meagre  order,  and  if  it  is  accepted  that  one 
of  the  American  species  is  not  recognisable,  that  P  atlantica  and 
P.  gigas  are  identical,  and  that  P.  fischeri  is  only  a  MS.  name, 
our  total  number  dwindles  to  sixteen,  and  the  amount  of  readily- 
available  information  on  several  of  these  is  so  slight,  that 
further  details  concerning  them  and  their  occurrence  would  be 
very  acceptable. 

Of  forms  older  than  Tertiary,  about  twelve  hundred  species 
are  known,  and  these  are  about  equally  divided  between  the 
Palaeozoic  and  Mesozoic,  but  the  Jurassic  undoubtedly  holds  the 
maximum  with  about  four  hundred  species. 

I  wish  to  express  my  thanks  to  Professor  W.  Baldwin  Spencer, 
Director  of  the  National  Museum,  for  allowin<if  me  to  refigure 
the  type  of  P.  tertiaria,  and  to  Mr.  F.  Chapman  for  kindly 
photographing  it. 

1  Trans.  Wag.  Inst.,  Philad.,  vol.  iii.,  pt.  2,  p.  423,  1892. 

2  Jour.  d.  Conch.,  vol.  ix.,  p.  162,  1861. 
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EXPLANATION    OF    PLATES   XIII.    and  XIV. 

Plate  XIIL 

Fig.   1. — Pleurotomaria  bassi,  sp.  nov.     Side  view,  showing  band 

and  position  of  slit ;   a  little  over  one-half  natural  size. 

Eocene,  Table  Cape. 
Fig.  2. — Pleurotomaria   bassi,   sp.  nov.      Basal  aspect,  showing 

mouth  and  umbilical  region ;    nearly  four-fifths  natural 

size.     Eocene,  Table  Cape. 

Plate  XIV. 

Fig.  1. — Pleurotomaria  tertiaria,  McCoy.  Front  view,  slightly 

reduced.  Eocene,  ?  Corio  Bay  or  Lower  Moorabool 
Valley. 

Fig.  2. — Pleurotomaria  tertiaria,  McCoy.  Basal  aspect,  slightly 

reduced.  Eocene,  ?  Corio  Bay  or  Lower  Moorabool 
Valley. 

Fig.  3. — Pleurotomaria  tertiaria,  McCoy.  Apical  aspect,  slightly 

reduced.  Eocene,  ?  Corio  Bay  or  Lower  Moorabool 
Valley. 

Fig.  4. — Pleurotomaria  tertiaria,  McCoy.  McCoy's  Type  speci- 
men from  Moorabool  Valley,  Upper  Maude  beds. 
Specimen  in  the  National  Museum,  Melbourne. 
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By  G.  B.  PRITCHARD  and  J.  H.  GATLIFF. 

(With  Plate  XV.). 
[Read  11th  June,  1903.] 

The  present  paper  includes  descriptions  and  figures  of  the 
following  species : — 

Zenatia  victoriae,  sp.  nov. 
Modiola  victoriae,  sp.  nov. 

Also  observations  on  our  commonest  species  of  Chione,  together 

with  figures  of  the  same,  namely  : — 

Chione  strigosa,  Lamarck. 
Chione  scalarina,  Lamarck. 
Chione  peronii,  Lamarck. 

We  have  to  thank  Messrs.   D.  W.  Paterson,  senior  and  junior, 

for  the  care  bestowed  on  the  photographs  of  these  shells,  and  on 

their  reproduction. 

Zenatia  victoriae,  sp.  nov.     (PI.  XV.,  Fig.  3). 

Description. — Shell  elongate-oval,  thin  and  compressed,  with  a 
full  and  well-rounded  anterior  end,  and  slightly  attenuate  both 
ventrally  and  dorsally  towards  the  posterior  end.  Shell  greyish- 
white  and  shining,  where  not  covered  by  a  light  greyish-brown 
fine  longitudinally  striate  epidermis,  which  is  very  thin  and 
glossy. 

Umbos  small  and  well-defined  and  situated  at  a  distance  of 
one- third  of  the  length  of  the  shell  from  the  anterior  margin. 
Ventral  margin  nearly  straight,  only  slightly  sinuated. 

The  surface  of  the  valves  is  very  finely  concentrically  striated, 
the  regularity  of  the  striae  being  interfered  with  by  the  lines  of 
growth,  the  concentric  sculpture  is  also  delicately  radially  striate, 
and  this  is  distinctly  visible  under  a  lens. 

Interior  white,  cardinal  teeth,  two  and  one  rudimentary 
posterior  lateral  in  each  valve ;  the  lineal  groove  of  the  cartilage 
plate  makes  an  angle  of  20  to  30  deg.  with  the  posterior  hinge 
line ;  the  internal  thickening  below  the  umbo  or  transverse  ossicle 


New  Species  of  Victorian  Mollusca.  93 

forms  at  first  a  strong  convex  ridge,  which  gradually  flattens  and 
spreads  out  to  a  distance  from  the  umbo  of  two-thirds  of  the 
height  of  the  shell,  and  inclines  slightly  forward  towards  the 
anterior. 

Dimensions. — Antero-posterior  diameter,  73  mm.;  umbo- ven- 
tral diameter,  31  mm.;  anterior  margin,  from  umbo- ventral 
diameter,  24  mm.;    thickness  through  both  valves,  about  10  mm. 

Locality. — Port  Albert  (Mr.  T.  Worcester). 

Observations. — This  species  might  at  first  sight  be  taken  for 
Zenatia  acinaces,  Quoy  and  Gaimard,  but  it  is  a  good  species, 
and  shows  many  points  of  difference.  The  most  striking  differ- 
ence is  the  position  of  the  umbo,  which  in  our  new  species  is  at 
one-third  of  the  length  of  the  shell  from  the  anterior  margin,, 
while  in  Z.  acinaces  its  position  is  about  one-fifth  the  length  of 
the  shell ;  this  gives  a  much  larger  and  more  regularly  rounded 
anterior  to  our  shell,  and  consequently  a  change  in  the  relative 
position  of  the  anterior  muscular  impressions,  the  cartilage  plate,, 
and  the  transverse  ossicle.  Z.  acinaces  also  has  a  straighter 
dorsal  margin,  and  a  more  marked  ventral  sinus,  and  greater 
proportional  height. 

Type  in  Mr.  Gatliff's  collection. 

Modiola  victorlae,  sp.  nov.    (PI.  XY.,  Figs.  1,  2). 

Description. — Shell  elongate-oblong,  tumid,  with  broad 
umbonal  region,  a  broad  and  well-marked  anterior,  and  a 
posterior  rather  remarkable  for  its  uniformity  of  height ;  ventral 
margin  but  slightly  sinuated,  but  the  shell  in  this  region  above 
the  margin  is  distinctly  constricted.  Umbos  tumid,  only 
slightly  separated,  and  strongly  incurved  towards  the  anterior  ; 
lunule  ill-defined,  scarcely  excavated  ;  anterior  margin  regularly 
convex  from  the  umbos  to  the  ventral  margin,  post-dorsal 
margin  short  and  convexly  rounded  to  the  posterior  margin. 
The  absence  of  any  angulation  in  the  outline  is  a  distinct 
characteristic. 

The  colour  is  a  rich  dark  brown,  with  the  umbo-ventral  convex 
keel  of  a  lighter  shade.  The  surface  is  marked  by  irregular 
lines  of  growth  and  tine  parallel  striae,  with  faint  radial  striae  on 
the  anterior  region,  tending  to  become  obsolete  posteriorly. 
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Dimensions. — Antero-posterior  diameter,  40  mm.;  umbo-ventral 
diameter,  18  mm.;  greatest  height  at  the  middle  diameter, 
19  mm.;  thickness  through  both  valves,  18  mm. 

Locality. — Dredged  alive  from  about  6  fathoms  off  Bhyll, 
Phillip  Island,  Western  Port. 

Observations. — This  form  may  be  readily  distinguished  from 
our.  other  species  of  this  genus  by  its  regular  tumidity,  and  itjs 
remarkable  uniform  height. 

Type  in  Mr.  Gatliff's  collection. 

Observations  on  our  commonest  species  of  Chione. 

Representatives  of  the  genus  Chione  are  particularly  common 
on  many  parts  of  the  shores  of  Port  Phillip,  but  there  are  three 
well-marked  forms  which  require  special  treatment  owing  to  the 
•confusion  existing  as  to  their  correct  naming. 

These  species  are  the  following  : — 

Chione  strigosa,  Lamarck. 
Chione  scalarina,  Lamarck. 
Chione  peronii,  Lamarck. 

The  most  abundant  form  is  commonly  referred  to  as  C. 
strigosa,  Lamarck,  and  this  may  be  identified  by  its  enlongate- 
ovate  form,  anastomosing  concentric  ridges,  which  are  distinctly 
crossed  by  continuous  radiating  striae. 

The  next  most  frequently  met  with  is  usually  known  as 
C.  scalariua,  Lamarck,  and  this  differs  from  C.  strigosa  by  its 
more  attenuate  posterior,  by  its  regular  concentric  ridges  develop- 
ing into  lamellae  anteriorly  and  posteriorly,  and  the  absence  of 
the  radiating  striae. 

The  third  form  to  which  we  consider  Lamarck's  name  C. 
peronii  properly  belongs,  may  be  identified  by  its  more  inflated 
form  and  flattened  concentric  ridges. 

All  these  forms  vary  in  colour  both  externally  and  internally, 
each  form  being  sometimes  colourless  externally,  in  fact  so  great 
is  the  variation  on  different  points,  that  but  for  the  above 
apparently  constant  characters  they  might  nearly  be  regarded  as 
extreme  variations  of  one  species. 

We  give  in  the  succeeding  part  of  our  Catalogue  of  the  Marine 
Shells  of  Victoria,  Part  VIL,  a  limited  number  of  references  to 
these  species,  which  we  consider  in  each  case  refers  to  the  same 
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form,  with  refeiences  to  figures  which  should  ensure  an  identifica- 
tion, and  we  would  recommend  the  adoption  of  the  three  names 
given. 

We  have,  however,  thought  it  advisable  to  re-figure  these 
species  from  specimens  which  we  consider  will  show  the  points 
we  have  laid  stress  upon  to  assist  in  future  identification.  In 
arriving  at  this  conclusion  we  have  considered  the  following 
Lamarckian  species: — 

Venus  strigosa.  Venus  conularis. 

Venus  scalarina.  Venus  aphrodina. 

Venus  peronii.  Venus  aphrodinoides. 

Venus  tristis.  Venus  elegantina. 

And  the  whole  confusion  surrounding  these  is  due  to  different 

grouping  of  the  above  by  subsequent  authors. 

Tenison-Woods   in    his  census   of   Tasnianian   shells   includes 

Venus  (Chione)  humphreyi,   Donovan,  but  the  species   has  not 

been  dealt  with  by  Messrs.  Tate  and  May  in  their  recent  census, 

examples  forwarded  to  us  as  this  species  lead  us  to  the  conclusion 

that  it  falls  in  with  the  above  series. 

Plate  XV. 

Fig.     1. — Modiola   victoriae,    sp.    nov.       Dorsal  aspect,  natural 

size. 
Fig.      2. — Modiola  victoriae,  sp.  nov.     Side  view,  natural  size. 
Fig.     3. — Zenatia    victoriae,    sp.    nov.       Right   and    left    valve, 

slightly  reduced. 
Fig.     4. — Chione  strigosa,  Lamarck.     Paired  valves. 
Fig.     5. — Chione  strigosa,  Lamarck.     Paired  valves  of  a  smaller 

specimen. 
Fig.     6. — Chione   strigosa,    Lamarck.       Paired   valves  showing 

strong  colour  markings. 
Fig.     7. — Chione  scalarina,  Lamarck.      Paired  valves  of  a  fair 

sized  specimen. 
Fig.     8. — Chione   scalarina,    La*iarck.       Paired   valves  showing 

colour  markings. 
Fig.     9. — Chione  peronii,  Lamarck.       Paired  valves  of  rotund 

form. 
Fig.   10. — Chione    peronii,    Lamarck.       Paired    valves    showing 

colour  markings. 


Art.  YlII,— Catalogue  of  the  Marine  Shells  of  Victoria, 

Part  VII. 

By   G.    B.    PRITCHARD    and  J.    H.    GATLIFF. 

[Read  11th  June,  1903J. 

The  present  paper  refers  to  ninety-seven  species  of  bivalves,  con- 
tained in  the  following  families  : — Gastrochaenidae,  Clavagellidae, 
Teredidae,  Pholadidae,  Solenidae,  Saxicavidae,  Corbulidae,  Anati- 
nidae,  Mactridae,  Mesodesmatidae,  Semelidae,  Tellinidae,  Dona- 
cidae,  Petricolidae,  Veneridae,  Cardiidae,  Ohamidae,  and 
Lucinidae. 

The  previous  papers,  Parts  I.  to  VI.,  dealt  with  the  Cephalo- 
poda and  Gastropoda,  and  referred  to  531  species,  so  that  with 
the  addition  of  the  present  part,  which  forms  the  first  portion  of 
the  Lamellibranchiata,  the  total  now  stands  at  628  species. 

Family  Gastrochaenidae. 
Genus  Gastrochaena,  Spengler,  1783. 

Gastrochaena  tasmanica,  T.  Woods. 

1877.  Gastrochaena  tasnmnica,  T.  Woods.     P.R.S.  Tas., 

p.  159. 

1878.  Gastrochaena  tasmanica,  Angas.     P.Z.S.  liOnd.,  p. 

869,  No.  56. 
1887.    Gastrochaena  tasmanica,  Tate.      T.R.S.  S.A.,  vol. 
ix.,  p.  81,  pi.  5,  f.  10^1!,  fi. 
Hab. — Schnapper  Point,  Port  Phillip  (Nat.  Mus.). 

Family  Clavagellidae. 

Genus  Ciavageiia,  Lamarck,  1807. 

Clavagella  australis,  Sowerby. 

Ciavageiia   australis,    Sowerby.      In   Stutchbury's 
Catalogue,  pi.  1,  f.  I. 
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1872.    Clavagella    australis,   Reeve.       Conch.    Icon.,    vol. 

xviii.,  pi.  2,  f.  4^,  fi,  c,  d. 
1884.    Clavagella  (Dacosta)  australis,  Tryon.     Struct,  and 

Syst.  Conch.,  vol.  iii.,  p.  119. 
1895.    Clavagella  australis,  Clessin.     Conch.  Cab.,  vol.  xi., 

Gastrochaena,  p.  22,  No.  8,  pi.  9,  f.  7-10. 
Hab.— Victoria  (Prof.  R.  Tate). 

Genus  Humphreyia,  Gray,  1858. 

HuMPHREYiA  STRANGEi,  A.  Adams. 

1852.    Aspergilluin   strangei,   A.  Adams.      P.Z.S.  Lond., 

p.  91,  pi.  15,  f.  5. 
1858.    Humphreyia  strangei.  Gray.     P.Z.S.  Lond.,  p.  317. 
1878.    Humphreyia    strangei,    Angas.      P.Z.S.  Lond.,  p. 

869,  No.  55. 
1878.    Humphreyia  strangei,  T.  Woods.     P.R.S.  Tas.,  p. 

47. 
1884.    Humphreya  strangei,   Tryon.      Struct,   and    Syst. 

Conch.,  vol.  iii.,  p.  118,  pi.  104,  f.  44. 
1895.    Aspergillum  strangei,   Clessin.      Conch.  Cab.,  vol. 
xi.,  Gastrochaena,  p.  34,  No.  19,  pi.  10,  f.  4. 
Hab. — Flinders  to  Balnarring,   dredged  alive,  5  to  8  fathoms, 
shell-sand    bottom,  off  Rhyll,   Phillip    Island,    and   San  Remo, 
Western  Port.     Rare  in  Port  Phillip. 

Family  Teredidae. 

Genus  Nausitora,  Wright,  1864. 

Nausitora  saulii,  E.  p.  Wright. 

1865.    Nausitora  saulii,  E.  P.   Wright.     Trans.  Lin.  Soc. 

Lond.,  vol.  XXV.,  pi.  65,  f.  9-15. 
1875.    Teredo  saulii.  Reeve.     Conch.  Icon.,  vol.  xx.,  pi.  3, 

f.  10^,  b^  c^  d. 
1884.    Teredo   saulii,  Sowerby.      Thes.  Conch.,  vol.  v.,  p. 

123,  pi.  46-9,  f.  18. 
1889.    Teredo  fragilis,  Tate.     T.R.S.  S.A.,  vol.  xi.,  p.  60, 

pi.  11,  f.  13^,  ^,  c, 
1893.    Teredo  saulii,  Clessin.     Conch.   Cab.,    vol.   xi.,  pt. 

23,  p.  70,  No.  10,  pi.  17,  f.  7-9. 
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1898.    Calobates    saulii,     Hedley.       P.L.S.  N.S.W.,    vol. 

xxiiL,  p.  94,  f.  7-9. 
1901.    Nausitoria  saulii,   Hedley.     Rep.  Aust.  Ass.  Adv. 
Sci.j  vol.  viii.,  p.  248. 
Hab. — Port  Melbourne,  Beauiuaiis,  Morniiigtoii,  Port  Phillip. 
Obs. — This  species  has  beeu  misquoted  from  Callao,  whereas 
the  original  locality  for  the  specimens  was  Port  Phillip,  Victoria. 
It   has  since  had  its  range  extended   to  Sydney,   Adelaide  and 
Launceston. 

NaUSITORA    TH0RACITE8,    Gould. 

1856.   Calobates   thoracites,   Gould.       Proc.    Boston  Soc. 

Nat.  Hist.,  vol.  viL,  p.  15. 
1865.    Calobates    australis,    Wright.       Trans.    Lin.    Soc. 

Lond.,  vol.  XXV.,  p.  564,  pi.  64,  f.  1-5. 
1893.    Teredo  thoracites,  Clessin.      Conch.  Cab.,  vol.  xL, 

Pholas.,  p.  76,  No.  23,  pi.  19,  f.  1-6. 

1893.  Teredo  australis,  Clessin.     Id.,  No.  24,  pp.  77,  78, 

pi.  20,  f.  1-3. 
1901.     Nausitoria  thoracites,   Hedley.     Rep.  Aust.  Ass. 
Adv.  Sci.,  vol.  viii.,  p.  247. 
Hab. — Specimens    from  drift  timber   from    Lakes   Entrance, 
Gippsland,    in   the   Engineering   School,    Melbourne  University, 
identified  by  Mr.  T.  S.  Hall. 

Nausitora  edax,   Hedley. 

1894.  Teredo  edax,  Hedley.     P.L.S.  N.S.W.,  vol.  ix.,  pp. 

501-505,  pi.  32,  f.  1-5. 
1901.    Nausitoria  edax,   Hedley.     Rep.   Aust.  Ass.  Adv. 
Sci.,  vol.  viii.,  p.  248,  pi.  9,  and  pi.  10,  f.  5. 
Hab. — Drift-timber,  Balnarring,  Western  Port. 

Family  Pholadidae. 

Genus  Barnea,  Risso,  1826. 

Barnka  AUSTRALASIAS,  Sowerby. 

Barnea  austral asiae,  Gray.     MS. 
1849.    Pholas  australasiae,  Sowerby.      Thes.  Conch.,  vol. 

ii.,  p.  488,  sp.  11,  pi.  107,  f.  73. 
1$65.    Barnea  australasiae,  Angas.     P.Z.S.  Lond.,  p.  643. 
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1872.    Pholas   australasiae,    Reeve.      Conch.    Icon.,    vol. 

xviii.,  pi.  3,  f.  11. 
1893.    Pholas  (Barnea)  australasiae,  Clessin.    Conch.  Cab., 
vol.  xi.,  Pholas,  p.  21,  pi.  6,  f.  2. 
Hab. — Port  Phillip ;  Western  Port ;  Anderson's  Inlet  (W.  H. 
Ferguson) ;  Portland  (Maplestone). 

Obs. — This  species  at  present  appears  to  be  very  much  rarer  in 
Hobson's  Bay  and  along  the  Bay  between  St.  Kilda  and  Sand- 
ringham  than  it  was  a  few  years  back. 

Barnea  obturamentum,  Hedley. 

1S93.    Pholas   obturamentum,    Hedley.     Records   Austr. 
Mus.,  vol.  ii..  No.  4.  pp,  55-57,  pi.  14,  f.  1,  2,  3. 

Hab. — Hobson's  Bay  and  Port  Phillip  generally;  "Western 
Port ;  Portland  (Maplestone) ;  Loutit  Bay,  Lakes  Entrance 
(Nat.  Mus.). 

Obs. — Mr.  Hedley  in  the  above  paper  was  the  first  to  clear  up 
the  difficulties  surrounding  this  species,  in  that  up  to  the  time  of 
his  dealing  with  the  matter  it  had  been  usually  referred  to  as 
Barnea  similis.  Gray. 

Family  Solbnidae. 
Genus  Solen,  Linnaeus,  1757. 

SoLEN  vaginoides,  Lamarck. 

1818.  Solen  vaginoides,  Lamarck.      Anim.  S.  Vert.,  vol. 

v.,  p.  451,  No.  3. 

1819.  Solen  vaginoides,  Lamarck,      Id.,  vol.  vi.,  p.  54, 

No.  3.  , 

1839.    Solen  vaginoides,  Lamarck.     Id.  (3rd  ed.  Deshayes 
and  Edwards),  vol.  ii.,  p.  521,  No.  3. 

1841.  Solen  vaginoides,  Delessert.     Recueil  de  Coq.,  No. 

3,  pi.  2,  f.  3^,  d. 

1842.  Solen  vaginoides,  Hanley.     Cat.  Rec.  Biv.  Shells, 

p.  11. 
1874.    Solen  vaginoides.  Reeve.      Conch.  Icon.,  vol.  xix. 

pi.  5,  f.  23. 
1888.    Solen  vaginoides,   Clessin.      Conch.   Cab.,  vol.  xi., 

Solen,  p.  16,  No.  17,  pi.  7,  f.  2. 

7k 
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Hab. — Altona  Bay,  Portarlington,  Portsea,  Port  Phillip ; 
Western  Port;  Portland  (Maplestone). 

Obs. — Hanley  says  S.  corneus,  Wood  (non  Lamarck),  is  a 
synonym  of  this  species,  but  the  figure  given  represents  a  much 
straighter  shell  than  ours.     Wood,  Index  Test.  Sup.,  pi.  1,  f.  2. 

Family  Saxicavidae. 

Genus  Saxicava,  Bellevue,   1802. 

Saxicava  australis,  Lamarck. 

1819.    Corbula  australis,  Lamarck.     Anim.  S.  Vert.,  vol. 

vi.,  p.  153,  No.  1. 
1839.    Corbula  australis,  Lamarck.    Id.  (3rd  ed.  Deshayes 

and  Edwards),  vol.  ii.,  p.  547,  No.  1. 
1875.    Saxicava  australis.  Reeve.     Conch.  Icon.,  vol.  xx., 

pi.  2,  f.  8. 
1880.    Saxicava  australis,   Hutton.       Man.  N.Z.  Moll.,  p. 

134. 
1884.    Saxicava  australis,  Sowerby.     Thes.  Conch.,  vol.  v., 

p.  132,  pi.  471,  f.  2. 
1895.    Saxicava  australis,   Clessin.     Conch.  Cab.,  vol.  xi., 
Gastrochaena,  p.  40,  No.  4,  pi.  6,  f.  1-4. 
Hab. — A  common  species  on  our  coast,  showing  great  variation 
in  shape  and  size,  occasionally  attaining  to  upwards  of  an  inch  in 
length  even  in  Hobson's  Bay. 

Genus   Panopaea,  Menard  de  la  Groye,  1807. 

Panopaea  australis,  Sowerby. 

1824?  Panopaea  australis,  Sowerby.     Genera,  pi.  40, 

f.  2. 
1839.    Panopaea  australis,  Lamarck.     Anim.  S.  Vert.  (3rd 

ed.   Deshayes  and  Edwards),  vol.  ii.,  p.  525, 

No.  3. 
1842.    Panopaea  australis.   Reeve.      Conch.  Syst.,  vol.  ii., 

pi.  27,  f.  2. 
1842.    Panopaea  australis,  Hanley.     Cat.  Rec.  Biv.  Shells, 

p.  18,  pi.  9,  f.  24  (in  explanation  of  plate,  p. 

2,  referred  to  erroneously  as  No.  25). 
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1873.    Panopaea  australis,  Reeve.     Conch.  Icon.,  vol.  xix., 

pi.  6,  f.  11. 
1895.    Panopaea  australis,  Clessin.     Conch.  Cab.,  vol.  xi., 

Gastrochaena,  p.  51,  No.  10,  pi.  19,  f.  1. 
Hab. — San  Remo  (Miss  Stirling) ;  Portland  (Maplestone). 

Family  Corbulidak. 
Genus  Corbula,  Brugui^re,  1792. 

OoRBULA  SCAPHOIDES,  Hinds. 

1843.  Corbula  scaphoides,  Hinds.     P.Z.S.  Lond.  p.  56. 

1844.  Corbula  scaphoides,  Reeve.      Conch.  Icon.,  vol.  ii., 

pi.  3,  f.  24. 
1885.    Corbula    scaphoides,  E.  A.  Smith.       Chall.  ZooL, 
vol.  xiii.,  Lam.,  p.  32,  pi.  7,  f.  3-3^. 
Hab. — Port  Phillip  ;  Western  Port ;  Port  Albert ;  Corio  Bay 
(J.  F.  Mulder) ;  Hobson's  Bay. 

Corbula  tunicata.  Hinds. 

1843.  Corbula  tunicata,  Hinds.     P.Z.S.,  Lond.,  p.  55. 

1844.  Corbula   tunicata.  Reeve.       Conch.  Icon.,  vol.  ii., 

pi.  1,  f.  5. 
1868.    Corbula  tunicata,    Tyron.       Amer.    Jour.    Conch., 

vol.  iv.,  App.,  p.  66. 
1885.    Corbula  tunicata,  E.  A.  Smith.     Chall.  Zool.,  vol. 
xiii.,  Lam.  p.  29. 
Hab. — Portland  ;  Port  Albert ;    Snake  Island  ;  "Western  Port. 

CoBBULA  cuneata.  Hinds. 

1843.  Corbula  cuneata.  Hinds.     P.Z.S.  Lond.,  p.  55. 

1844.  Corbula  cuneata.  Reeve,     Conch.  Icon.,  vol.  ii.,  pi. 

4,  f.  33. 
Hab. — Portland. 

Family  Anatinidae. 

Genus  Myodora,  Gray,  1840. 

Mtodora  brevis,  Sowerby. 

Pandora  brevis,  Sowerby.     App.  Stutchbury's  Cat., 
p.  3,  f.  2. 
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1835.   Anatina  brevis,  Stutchbury.     Zoo.  Jour.,  vol.  v., 

p.  99,  Tab.,  Sup.,  43,  f.  1,  2. 
1842.    Myodora  brevis,  Hanley.      Cat.  Rec.  Biv.  Shells, 

p.  24. 
1844.    Myadora  brevis.  Reeve.     P.Z.S.  Lond.,  p.  93. 
1844.    Myadora  brevis,  Reeve.     Conch.  Icon.,  vol.  iL,  pi. 

1,  f.  la,  b, 
1856.    Myodora  brevis,  Hanley.     Cat.  Rec.    Biv.  Shells, 

pp.  338,  339,  pi.  10,  f.  13. 
1862.    Myodora  brevis,  Chenu.     Man.  Conch.,  vol.  ii.,  p. 

52,  f.  217. 
1880.    Myodora  brevis,   E.  A.  Smith.     P.Z.S.    Lond.,  p. 

580,  No.  3. 
1885.    Myodora  brevis,  E.  A.  Smith.     Ohall.  Zool.,  vol. 
xiii..  Lam.,  p.  64. 
Hab. — Hobson's  Bay;   Port   Phillip;   occasionally  very  large 
specimens  up  to  an  inch  and  a  half  in  diameter  obtained  by  dredg- 
ing, also  generally  distributed  along  the  coast  at  favourable  parts. 
Obs. — M.  brevis  of  Woodward's  Manual  of  the  MoUusca,  plate 
23,  figure  12,  is  not  the  above  species,  but,  as  has  been  pointed 
out    by  E.  A.  Smith,  it  may  represent   M.    striata,  Quoy    and 
Gaimard.     M.  brevis  of  Messrs.  H.  and  A.  Adams'  Genera,  plate 
98,  figure  2,  2a,  is  also  distinct  from  the  above  species. 

Myodora  pandoriformis,  Stutchbury. 

1835.    Anatina  pandoriformis,  Stutchbury.       Zoo.  Jour., 

vol.  v.,  p.  99,  Tab.,  Sup.,  43,  f.  3,  4. 
1844.    Myadora  pandoraeformis.   Reeve.       P.Z.S.   Lond., 

p.  93. 
1844.     Myadora  pandoraeformis.   Reeve.      Conch.  Icon., 

vol.  ii.,  pi.  1,  f.  10. 
1856.    Myodora  pandoriformis,  Hanley.      Cat.   Rec   Biv. 

Shells,  pi.  10,  f.  9. 
1858.    Myodora  brevis,  H.  and  A.  Adams  (non  Sowerby). 

Gen.  Rec.  Moll.,  vol.  iii.,  pi.  98,  f.  2,  2a. 
1880.    Myodora    pandoriformis,     E.    A.    Smith.       P.Z.S. 

Lond.,  p.  581. 
1885.    Myodora  pandoriformis,  E.  A.  Smith.    Chall.  Zool., 

vol.  xiii..  Lam.,  p.  64. 
Hab.^Port  Phillip  (Brit.  Mus.). 
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Myodora  ovata,  Reeve. 

1844.    Myodora  ovata,  Reeve.     P.Z.S.  Lond.,  p.  92. 

1844.    Myodora  ovata,  Reeve.     Conch.  Icon.,  vol.  ii.,  pi. 

1,  f.  4. 
1862.    Myodora  ovata,  Chenu.     Man.  de  Conch.,  vol.  ii., 

p.  52,  f.  216. 
1880.   Myodora   ovata,  E.  A.  Smith.      P.Z.S.  Lond.,  p. 
582,  pi.  53,  f.  2,  2a. 
Hab. — Dredged  alive  from  5  to  8  fathoms  off  Rhyll,  "Western 
Port,  also  San  Remo  and  Port  Phillip. 

Genus  Myochama,  Stutchbury,   1830. 

Myochama  anomioides,  Stutchbury. 

1835.    Myochama  anomioides,  Stutchbury.      Zoo.    Jour., 

vol.  v.,  p.  97,  Tab.,  Sup.,  42,  f.  1-4. 
1850.    Myochama  anomioides,  A.  Adams.     P.Z.S.  Lond., 

p.  23. 
1853.    Myochama  anomioides,  Hancock.     A.M.N.H.,  vol. 

xi.,  p.  287,  pi.  11  (animal). 
1860,    Myochama  anomioides.  Reeve.     Conch.  Icon.,  vol. 

xii.,  pi.  1,  f.  4^  only. 
1862.    Myochama  anomioides,  Chenu.      Man.  de  Conch., 

vol.  ii.,  p.  52,  f.  219. 
1875.    Myochama  anomioides.  Woodward.      Man.    Moll., 

p.  499,  pi.  23,  f.  13. 

1884.  Myochama  anomioides,  Tryon.     Struct,  and  Syst. 

Conch.,  vol.  iii.,  p.  144,  pi.  108,  f.  51-53. 

1885.  Myochama  anomioides,  E.  A.  Smith.     Chall.  Zool., 

vol.  xiii..  Lam.,  p.  63. 
1887.    Myochama  anomioides,  Fischer.     Man.  de  Conch., 
p.  1159,  pi.  23,  f.  13. 
Hab. —  Off  East  Moncoeur  Island,  Bass  Straits  (Challenger), 
generally  off  the  Gippsland  coast  and  frequently  adherent  to  our 
large    Crassatella     kingicola,    also    on     species    of     Glycimeris 
(Pectunculus). 

Obs. — In  the  Zoological  Journal,  vol.  v.,  there  are  six  figures  of 
this  species  given  on  plate  42,  but  the  figures  are  not  numbered, 
while  in  the  text  reference  is  made  to  figures  1,  2,  3,  4. 
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Myochama  keppelliana,  a.  Adams. 

1852.    Myochama  keppelliana,  A.  Adams.     P.Z.S.  Lond., 

p.  90,  pi.  15,  f.  1. 
1860.    Myochama  keppelliana,  Reeve.     Conch.  Icon.,  vol. 

xii.,  pi.  1,  f.  2. 

1884.  Myochama  keppelliana,  Tryon.      Struct,  and  Syst. 

Conch.,  vol.  iii.,  p.  144,  pi.  108,  f.  54. 

Hab. — Off  Lakes'  Entrance,  Gippsland. 

Obs. — This  form  appears  to  show  sufficiently  distinct  charac- 
ters in  our  examples  to  permit  of  it  being  retained  as  a  good 
species. 

Genus  Thracia,  Blainville,  1824. 

Thracia  myodoroides,  E.  a.  Smith. 

1885.  Thracia  myodoroides,  E.  A.   Smith.     Ohall.  Zool., 

vol.  xiii.,  Lam.,  pp.  14,  70,  pi.  6,  f.  6-6^. 
Hab. — Off  East  Moiicoeur  Island,  Bass  Straits  (Challenger). 

Thracia  modesta,  Angas. 

1867.    Thracia   modesta,   Angas.       P.Z.S.   Lond.,  p.  908, 

pi.  44,  f.  3. 
1885.    Thracia  modesta,   E.  A.  Smith.      Chall.  Zool.,  vol. 
xiii.,  Lam.,  p.  71. 
Hab. — Dredged   off  Rhyll,    Western    Port;    Frankston,   Port 
Phillip. 

Note. — We  have  two  other  species  of  the  genus  Thracia,  one 
from  Portsea,  and  the  other  from  Hobson's  Bay.  Hitherto  we 
have  been  unable  to  identify  either  of  them. 


Genus  Phragmorisma,  Tate. 

Phragmorisma  watsoni,  E.  a.  Smith. 

1885.    Thracia  watsoni,   E.  A.  Smith.     Chall.  Zool.,  vol. 

xiii..  Lam.,  pp.  14,  69,  pi.  6,  f.  5-5^. 
1894.    Phragmorisma    watsoni,    Tate.       Jour.   Roy.    Soc. 

N.S.W.,  vol.  xxvii.,  pp.  189,  190. 
Hab. — Off  East  Moncoeur  Island,  Bass  Straits  (Challenger). 
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Genus  Anatina,  Lamarck,  1809. 

Anatina  cbeccina,  Reeve. 

1860.    Anatina  creccina,  Reeve.     Conch.  Icon.,  vol.  xiv., 

pi.  2,  f.  12. 
1865.    Anatina  creccina,  Angas.      P.Z.S.  Lond.,  p.  644, 
No.  7. 
Hab. — Portarlington,  Hobson's  Bay,  Port  Phillip. 

Anatina  tasmanica,  Reeve. 

1860.    Anatina  tasmanica,  Reeve.     Conch.  Icon.,  vol.  xiv., 

pi.  3,  f.  20. 
1860.    Anatina  recta.  Reeve.     /</.,  pi.  4,  f.  24. 
Hab. — Sandringham,  and  Port  Phillip  generally. 

Genus  Coch  lodes  ma,  Couthouy,  1839. 

CocHLODESMA  ANGASI,  Cross(i  and  Fischer. 

1864.  Periplonia   angasi,    Crosse  and    Fischer.     Jour.  d. 

Conch.,  p.  349. 

1865.  Periplonia  angasi,  Crosse  and  Fischer.     Id.,  p.  427, 

pi.  I  I,  f.  1. 
1865.    Anatina   angasi,    Angas.       P.Z.S.  Lond.,    p.    644, 
No.  6. 

1901.  Cochlodesma  angasi,  Suter.     Trans.  N.Z.  Inst.,  vol. 

xxxiv,  p.  220. 

1902.  Cochlodesma  angasi,  Hedley.     P.L.S.  N.S.W.,  vol. 

xxvii.,  pt.  1,  p.  17. 
Hab. — Frankston,  Portarlington,  Port  Phillip. 

Family  Mactridae. 

Genus  Mactra,  Linnaeus,   1767. 

Mactra  puba  Deshayes. 

1839.    Mactra  australis,  Sowerby  (non  Lamarck).     Bee- 

chey's  Zool.,  p.  154,  pi.  44,  f.  6. 
1842.    Mactra  australis,    Hanley   (non   Lamarck).       Cat. 

Rec.  Biv.  Shells,  p.  32. 
1853.    Mactra  pura,  Desliayes.     P.Z.S.  Lond.,  p.  15,  No. 

4. 
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1854.    Mactra  pura,   Reeve.       Conch.    Icon.,  vol. 

12,  f.  53. 
1856.    Maetra  auslralis,  Hanley   (non   Lamarck),      /rf.,  p. 

340,  pi.  10,  f.  36. 

1884.    Mactra  pura,  Weiiikauff.      Concli.  Cab.,  Mactra,  p. 

26,  No.  21,  pi.  9,  f.  1,  1«,  aud  pi.  28,  f.  3. 

Hab.— Western  Port,  San  R«mo,  Portland  (Maplestone). 

01k. — Mr.    C.    Hedley    in    tlie    Proceedings   of    the   Linnean 

Society  of  New  South  Wales,    vol.    xKvil,  pt.  4,  pp.  597-S99, 

April,  1903,  etates  that  the  identilicfttionof  the  South  Auatraliaa 

bivalve,   by  Profnssor  R.   Tate,    as    Mactra  pura,    Deshayea,    ia 

erroneous   (Tate,  T.R.S.  S.A.,  vol.  ix.,  p.  83).      The  Mactra  pura 

of  which  Mr.  Hedley  gathered  an  example  on  the  beach  at  Greeii 

Island,  off  Cairns,  Queens]  and,  is  stated  to  be  a  larger  and  flatter 

iipeuies  with  a  smooth  dorsal  urea.      Mr.  Hedley  has  had  South 

Australian  specimens  compared  with  the  type  of  M.  abbreviata, 

Lamarck,  but  identiticatioa  with  that  speu-ies  seems  uiisutisfac- 

tory,  even  his  correspondent  preferring  to  regard  our  shell  as  a 

distinct  species.      Mr.  Hedley's  conclusion  to  call  the  shell  M. 

abbreviata    var,,    appp^irs   rather   unfortunate,    especially   as   the 

figures  given  on  plate  29,  figures  1-3,  do  not  appear  to  illustrate 

the  Victorian  representatives  of  what  is  usually  referred  to  here 

as  M.  pura,  Deshayes. 

Maittba  RurESCENS,  Lamarck. 

1818.  Mactra  rufescens,  Lamarck.     Anim.  S.  Vert.,  vol. 

v.,  p.  476,  No.  15. 

1819.  Mactra  rufescens,  Lamarck.     Id.  (ed.  Desh,),  vol. 

vi.,  p.  105.  No.  15. 
1839.    Mactra  rufescens,  Lamarck.     Id.  (3rd  ed.  Deshayea 

and  Edwards),  vol.  ii.,  p.  536,  No.  15. 
1842.    Mactra  rufescens,  Hanley.     Oat.  Rec.  Biv,  Shells, 

p.  30. 
1854.   Mactra  rufescens.  Reeve.     Cianch.   Icon.,  vol.  viii., 

pi.  3,  f.  9. 
1856.    Mactra  rufescens,  Hanley.     M,  p.  340,  pi.  10,  f. 

30  in  text,  f.  20  on  plate. 
1884.    Mactra    rufescens,      Weinkauff.       Conch.      Cab., 

Mactra,  pp.  88,  89,  No.  93,  pi.  30,  f.  4,  3. 
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Hab. — Lakes  Entrance,  Gippsland,  Snake  Island,  Port  Albert ; 
Cape  Bridge  water,  Portland,  Apollo  Bay. 

Mactra  polita,  Chemnitz. 

1782.    Mactra  polita,  Chemnitz.     Conch.  Cab.,  vol.  vi.,  p. 
222,  pi.  22,  f.  216,  217. 

1854.  Mactra  polita.  Reeve.     Conch.  Icon.,  vol.  viii.,  pi. 

10,  f.  39. 

1884.  Mactra  polita,  Weinkauff.     Conch.  Cab.,  Mactra, 

pp.  14,  15,  pi.  4,  f.  5,  6. 
Hab. — Gellibrand  Coast,  Cape  Bridge  water,  Portland. 

Mactra  jacksonensis,  E.  A.  Smith. 

1867.   Trigonella  pusilla,  Angas  (non  A.  Adams).     P.Z.S. 
Lond.,  p.  916. 

1885.  Mactra  jacksonensis,  E.  A.  Smith.      Chall.  ZooL, 

vol.  xiii.,  Lam.  p.  63,  pi.  5,  f.  9-9^. 
1890.    Mactra  jacksoniensis,  Whitelegge.     Jour.  Roy.  Soc. 
N.S.W.,  vol.  xxiii.,  p.  236  (p.  74  in  list.). 
Hab. — Dredged  off  Rhyll,  "Western  Port ;  dredged  off  Portsea, 
4  to  5  fathoms. 

Mactra  pusilla,  A.  Adams. 

1855.  Mactra  pusilla,  A.  Adams.     P.Z.S.  Lond.,  p.  226. 
1885.    Mactra  pusilla,  E.   A.   Smith.      Chall.  ZooL,  vol. 

xiii..  Lam.,  p.  60,  pi.  5,  f.  8-8^. 
Hab.— Port  Albert  (T.  Worcester). 

Mactra  ovalina,  Lamarck. 

1818.  Mactra  ovalina,  Lamarck.     Anim.  S.  Vert.  vol.  v., 

p.  477. 

1819.  Mactra  ovalina,  Lamarck.     Id.  (ed.  Desh.),  vol.  vi., 

p.  104,  No.  21. 
1839.    Mactra  ovalina,  Lamarck.     Id.  (3rd  ed.  Deshayes 
and  Edwards),  vol.  ii.,  p.  537,  No.  21. 

1841.  Mactra  ovalina,  Delessert.     Recueil  de  Coq.,  pi.  3, 

f.  7a,  b. 

1842.  Mactra  ovalina,  Hanley.     Cat.  Rec.  Biv.  Shells,  p. 

31,  pi.  11,  f.  23. 
1854.    Mactra  depressa.  Reeve.     Conch  Icon.,  vol.  viii.,  pi. 
14,  f.  67. 
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1884.  Mactra  ovalina,  Weinkauff.     Conch.  Cab.,  Mactra, 

pp.  69,  70,  No.  70,  pi.  25,  f.  1,  la. 

1885.  Mactra  (Mactrinula)  depressa,  E.  A.  Smith.     Chall. 

Zool.,  vol.  xiii..  Lam.,  p.  57. 
1897.    Heniimactra  ovalina,  Tate.     T.R.S.  S.A.,  vol.  xxi., 

pt.  1,  p.  46. 
1901.    Mactra  (Mactrella)  ovalina, Tate  and  May.     P.L.S. 
N.S.W.,  vol.  xxvi.,  pt.  3,  p.  423. 
Hab. — Hobson's  Bay  and  Port  Phillip  ;  Western  Port. 
Obs. — Our  shell  agrees  with  Lamarck's  description,  but  not  so 
satisfactorily  with    Delessert's    figure.       Tate  says    that  Mactra 
depressa.  Reeve,  is  admitted  as  a  synonym  of  M.  ovalina  by  the 
British  Museum.     Reeve's  figure  is  distinctly  our  shell,  but  his 
name  could    not  possibly  stand  even  if    the  shell  were  distinct 
from  M.  ovalina  as  M.  depressa  was  preoccupied  by  Lamarck. 

Note. — We  have,  in  addition  to  the  above  6  species,  one  other 
unidentified  form,  which  appears  so  far  as  present  investigations 
have  gone  to  represent  a  new  species. 

Genus  Spisula,  Gray,  1838. 

Spisula  parva.  Petit. 

1853.  Giiathodon   parvuiu,   Petit.      Jour,  de  Conch.,  vol. 

iv.,  p.  358,  pi.  13,  f.  9,  10. 

1854.  Mactra    rostrata,    Reeve    (non  Spengler,    Philippi, 

etc.).     Conch.  Icon.,  vol.  viii.,  pi.  19,  f.  104. 
1854.    Mactra  corbuloides,  Deshayes.       P.Z.S.    Lond.,  p. 

63. 
1854.    Mactra  corbuloides,  Reeve.    Conch.  Icon.,  vol.  viii., 

pi.  19,  f.  103. 
1867.    Spisula  cretacea,  Angas.     P.Z.S.  Lond.,  p.  909,  pi. 

44,  f.  6. 
1867.    Spisula  producta,  Angas.     Id.,  pi.  44,  f.  7. 
1871.    Mactra  fluviatilis,  Angas.     Id.,  p.  20,  pi.  1,  f.  31. 
1873.    Gnathodon    parvus,    Sowerby.       In  Reeve  Conch. 

Icon.,  vol.  xix.,  pi.  1,  f.  6. 
1890.    Mactra    cretacea,    Whitelegge.       Jour.    Roy.    Soc. 

N.S.W.,  vol.   xxiii.,  p.  236,  No.  40  (p.  74  in 

list). 
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1891.    Hemimactra  cretacea,  Tate.     T.R.S.  S.A.,  vol.  xiv.^ 
p.  266. 

1901.  Spisula  cretacea,  Tate  and  May.     P.L.S.  N.S.W., 

vol.  xxvi.,  pt.  3,  p.  424. 

1902.  Spisula  parva,    Hedley.       /d^.,  pt.  4,  pp.  707,  708^ 

pi.  34,  f.  2,  3, 

Hab  — A  common  estuarine  shell  all  along  the  coast  in  the 
sands  and  sandy  muds  of  our  river  and  creek  mouths. 

Obs. — This  shell  used  to  be  a  rarity  in  the  neighbourhood  from 
Port  Melbourne  to  tlie  Yarra  mouth  ;  in  January,  1899,  only  twa 
small  specimens  were  obtained  living  after  a  careful  search,  but 
at  the  present  time  it  occurs  there  in  the  greatest  abundance  and 
frequently  of  considerable  dimensions. 

Genus  Lutraria,  Lamarck,  1799. 

LuTRARiA  RHYNCHAENA,  Reeve. 

1854.    Lutraria  rhynchaena.  Reeve.       Conch.  Icon.,  voL 

viii.,  pi.  4,  f.  16. 
1891.  Lutraria  obi onga,  Tate  (non  Gmelin).     T.R.S.  S.A.^ 

vol.  xiv.,  p.  266. 
1897.    Lutraria   oblonga,  Tate    (non  Gmelin).       Id.,  voL 

xxi.,  pt.  1,  p.  46. 
1901.    Lutraria    rhynchaena,     Tate    and     May.       P.L.S. 
N.S.W.,  vol.  xxvi.,  pt.  3,  p.  424. 
Hab. — Western  Port,  San  Remo. 

Obs. — This  shell  has  been  confused  with  a  European  species 
which  is  already  extremely  rich  in  synomyns,  and  its  inclusion 
therewith  gives  rise  to  considerable  difficulties  as  well  as  being 
an  extremely  doubtful  proceeding.  There  is  no  doubt  about  our 
shell  being  identical  with  Reeve's  species,  and  that  name  should 
therefore  stand. 

Genus  Zenatia,  Gray,  1849. 

Zknatia  victoriae,  Pritchard  and  Gat  1  iff. 

1903.  Zenatia  victoriae,  Pritchard  and  Gatliff.      P.R.S. 

Vic,  n.s.,  vol.  xvi.,  pt.  1,  p.  92,  pi.  15,  f.  3. 
Hab.— Port  Albert  (Mr.  T.  Worcester). 

Obs. — The  type  is  in  Mr.  Gatliff's  private  collection.  This 
species  differs  from  Zenatia  acinaces,  Quoy  and  Gaimard,  by  its 
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umbos  being  situated  further  back  from  the  anterior,  and  its 
consequent  larger  development  of  the  anterior  portion  of  the 
shell ;  it  also  difiers  in  the  position  and  characters  of  the  cartilage 
plate,  and  transverse  ossicle,  and  in  its  proportional  height  being 
less. 

Family  Mesodesmatidae. 
Genus  Mesodesma,  Deshayes,  1830. 

Mesodesma  erycinaea,  Lamarck. 

1819.    Crassatella  erycinaea,  Lamarck.     Anim.  S.  Vert., 

vol.  vi.,  p.  134,  No.  9. 
1835.    Mesodesma  erycina,  Quoy  and  Gaimard.     Astrolabe 

Zool.,  vol.  iii.,  p.  507,  pi.  82,  f.  1,  2,  3,  4. 
1835.    Mesodesma  diemenense,  Quoy  and  Gaimard.     Id,, 

p.  507,  pi.  82,  f.  12-14. 
1839.    Crassatella  erycinaea,  Lamarck.     Anim.  S.  Vert. 

(3rd.  ed.  Deshayes  and  Edwards),  vol.  ii.,  p. 

539,  No.  9. 

1841.  Crassatella  erycina,  Delessert.    Recueil  de  Coq.,  pi. 

4,  f .  4^,  d,  c. 

1842.  Mesodesma  erycina,  Hanley.     Cat.  Rec.  Biv.  Shells, 

p.  38. 
1854.    Mesodesma  erycinaea,  Reeve.      Conch.  Icon.,  vol. 

viii.,  pi.  2,  f.  12. 
1856.    Mesodesma  erycinaeum,   Hanley.     Cat.    Rec.   Biv. 
Shells,  p.  341,  pi.  12,  f.  26,  and  in  explanation 
of  plate  M.  erycinea. 
Hab. — Port   Albert.      Alive   in   sand    bank,    Mentone,    Port 
Phillip  (J.  Atkinson). 

Mesodesma  elongata,  Deshayes. 

1854.    Mesodesma  elongata,  Deshayes.     P.Z.S.  Lond.,  p. 

337,  No.  94. 
1854.    Mesodesma   elongata,  Reeve.       Conch.   Icon.,  vol. 

viii.,  pi.  1,  f.  5. 
1897.    Mesodesma  elongata,  Tate.     T.R.S.  S.A.,  vol.  xxi., 

pt.  1,  p.  46. 
Hab. — San  Remo,  Airey's  Inlet,  Apollo  Bay. 
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Obs. — This  may  be  distinguished  from  the  succeeding  species, 
M.  nitida,  by  its  more  abrupt  posterior  truncation  and  more 
marked  anterior  attenuation.  The  type  of  this  species  is  in  the 
British  Museum. 

Mesodesma  nitida,  Deshayes. 

1854.    Mesodesma    nitida,    Deshayes.       P.Z.S.  Lond.,    p. 

338,  No.  96. 
1854.    Mesodesma  nitida,  Reeve.     Conch.  Icon.,  vol.  viii., 
pi.  1,  f.  6. 
Hab. — Very  common  in  Port  Phillip. 

Mesodesma  glabrella,  Lamarck. 

1819.    Amphidesma  glabrella,  Lamarck.      Anim.  S.  Vert. 

(ed.  Desh.),  vol.  vi.,  p.  133. 
1839.    Amphidesma   glabrella,   Lamarck.      Id,    (3rd   ed., 

DeshAyes  and  Edwards),  vol.  ii.,  p.  545,  No.  13. 
1842.    Mesodesma    glabella,    Hanley.       Cat.   JRec.    Biv. 

Shells,  p.  39. 
1854.    Mesodesma  praecisa,  Deshayes.      P.Z.S.  Lond.,  p. 

338,  No.  97. 
1854.    Mesodesma   praecisa.   Reeve.     Conch.    Icon.,    vol. 

viii.,  pi.  4,  f.  31. 
1854.    Mesodesma  mitis,  Reeve.     Id.,  f.  29. 
1856.    Mesodesma   glabellum,    Hanley.     Cat.    Rec.    Biv. 

Shells,  p.  341,  pi.  11,  f.  6. 

1864.  Mesodesma  obtusa,  Crosse  and  Fischer.      Jour,  de 

Conch.,  vol.  xii.,  p.  350. 

1865.  Mesodesma  obtusa,  Crosse  and   Fischer.     Id.,   p. 

428,  pi.  11,  f.  4. 
1865.    Mesodesma   praecisum,  Angas.      P.Z.S.  Lond.,   p. 

647. 
1897.    Mesodesma  glabrella,  Tate.     T.R.S.  S.A.,  vol.  xxi., 

pt.  1,  p.  46. 
1901.    Mesodesma    glabrella,    Tate    and    May.       P.L.S. 

N.S.W.,  vol.  xxvi.,  pt.  3,  p.  424. 
Hab.  — San  Remo,  Balnarring,  Western  Port. 
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Genus  Anapella,  Dall,  IfeiiS. 
AHapklla.  cuSEATi,  Lamarck. 

■  1819.    Crassfttt^lla   «aiieattt,    Umarck,       Anim,    S.    ^ 

ed.  Di-sh.,  vul.  ri.,  p.  133. 
1839,    Crassatella  puneata,   Lamarck,      I,i.   (3rd   ed,,  Des- 

hayes  and  Edwards),  vol.  ii.,  p.  539,  No.  8. 
1642.    Meeodesina.    uutuiatji,    Hanley,       Cat.     Rec.     Biv. 

Sbella,  p.  38. 
1843.    Mesodeama   tdquetra,   Hanley.        P.Z.8.   Loud., 

101. 
1854,    Mesodesnia    funeata,    Reeve.      Concli.    Icon,,     ■ 

viii.,  pi.  -2,  i.  9. 
1854.    Mesodestna  tnquetra,  Reeve.      M,  pi.  4,  f.  28. 

Mesodesma  sniithii,  Gray. 
1856.    Mesodeama   triquetrum,   Hanley.       Cat.    Rec-    Biv. 

aiiells,  p.  341,  pi.  12,  f.  20. 
1875.    Mesodesniii  (Anapa)    sinithii,    Woodward.       Man. 

Moll.,  p.  485,  pi.  21,  f,  17. 
1ST6,    Aiiap.1  lasiiiiinioK,  T.  Woods.     P.K.S.  Tas,,  p.  160. 
1878.    Anapa  tasmanica,  T.  Woods,     M,  p.  49. 
1887,    Mesodeama     (Anapa)    smithi,    Fischer.        Man.    d. 

Couch.,  p.  1113,  pi.  21,  f.  17. 
1897.    Anapella  cuiieata,  Tate.      T.R.S.  S.A.,  vol.  xxl.,  pt. 

1,  p.  46. 
1901.    Anapellit  cuneata,  Tate  and  May.      P.L.S.  N.S.W., 
vol.  xxvi..  pt.  3,  p.  424. 
Hab. — Coast  generally,  particularly  estunrine  localities.  Port 
Fairy  to  Port  Albert. 

Obs, ^Hanley  and  other  authors  give  Mesodeama  subtriangu- 
lata.  Gray,  as  a  synonym  of  this  species,  but  the  figure  given  of 
Mactra  subtriaogulata,  by  Wood,  Index  Testaceoiogicus,  Supple- 
ment, pi.  1,  f.  10,  and  referred  to  by  Hanley  as  Gray's  speciea,  is 
not  our  shell,  Tate  again  quotes  Crassatella  cycladea,  Lamarck, 
as  another  synonym  btised  on  his  examination  of  the  Lainarckiaa 
type,  and  he  also  suggests  that  Mulinia  pinguis,  Crosise  and 
Fischer,  is  only  the  triquetra  form  of  the  above  species. 
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Family  Semelidae. 

Genus  Semele,  Schumacher,  1817. 

Semele  exigua,  a.  Adams. 

1861.    Semele  exigua,  A.  Adams.     P.Z.S.  Lond.,  p.  385. 
1865.    Semele  exigua,  Angas.     Id.,  p.  647,  No.  28. 
1887.    Semele  exigua,  Tate.     T.R.S.  S.A.,  vol.  ix.,  p.  85, 
pi.  5,  f.  5.      . 
Hab.— Cowes,  Phillip  Island  (T.  S.  Hall). 

Family  Tellinidae. 
Genus  Gari,  Schumacher,  1817. 

Gari  zonalis,  Lamarck. 

1818.  Psammotaea  zonalis,  Lamarck.      Anim.  S.  Vert., 

vol.  v.,  p.  517,  No.  2. 

1819.  Psammotaea   zonalis,    Lamarck.      Id.  (ed.    Desh.) 

vol.  vi.,  p.  182,  No.  2. 
1839.    Psammotaea     zonalis,    Lamarck.      Id.     (3rd.     ed. 
Deshayes  and  Edwards),  vol.  ii.,  p.  561,  No.  2. 

1841.  Psammotea  zonalis,  Delessert.      Recueil   de  Coq., 

No.  2,  pi.  5,  f.  9^,  ^,  c. 

1842.  Psammotaea    zonalis,     Hanley.       Cat.    Rec.    Biv. 

Shells,  p.  60. 
1854.    Psammobia  puella,  Deshayes.    P.Z.S.  Lond..  p.  320. 
1854.    Psammobia  striata,  Deshayes.     Id.,  p.  321. 
1854.    Psammobia  compta,  Deshayes.     Id.,  p.  321. 
1856.    Psammobia  zonalis.  Reeve.     Conch.  Icon.,  vol.  x., 

pi.  5,  f.  29. 
1856.    Psammobia  puella,  Reeve.     Id.,  f.  2. 
1856.    Psammobia  compta.  Reeve.     Id.,  f.  24. 
1856.    Psammobia  zonalis,  Hanley.     Cat.  Rec.  Biv.  Shells, 

p.  346,  pi.  11,  f.  50,  wrongly  quoted  as  f.  52 

in  his  plate  reference. 
1878.    Gari  zonalis,  T.  Woods.     P.R.S.  Tas.,  p.  49. 
1878.    Gari  striata,  T.  Woods.     Id.,  p.  49. 
1878.    Gari  compta,  T.  Woods.     Id.,  p.  49. 
1885.    Psammobia   zonalis,   E.  A.   Smith.     Qhall.    Zool., 

vol.  xiii..  Lam.,  p.  94. 

8 
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1901.    Gari  ztmalis,  Tate  and  May.     P.L.8.  N.S.W.,  vol. 
jcxvi.,  pt,  3,  p.  iSo. 
Hab.- — ^Hobson's  Bay,  Frankaton,  Portsea,  Western  Port. 
Obfi. — Mr.  E,  A.  Smith,  iti  the  Challenger  Report,  also  incliidea 
in  the  ayiionomy  of  the  above,  P.  tellinoGfonnis,  Deshnyes,  and 
P.  radiatft,  Dunker. 


Genua   Soleteltina,   Blainville,  1824. 
SOLKTELLINA    BIRADI.ITA,    WoOfl. 

1815,    Solen  biradiata,  Wood.     General  Couch.,  p.  1 35,  pL 

33,  f.  1. 
1825.    Solen    biradiata.   Wood.       Index  Test,   p.  15,   No. 

26,  pi.  3,  f.  26, 
1828.    Solen  lividua,  Wood.     M,  Supplement,  p.  3,  pi.  1, 

f.  3. 
1828,    Sanguiuolaria  Hvida,  Wotid.     /rf.,  Supplement,  p. 

52. 
1857.    Solotellina  nyniphalis.  Reeve.      Coneh.  Icon.,  vol. 

X.,  pi.  ],  f.  2. 
1857.    Soletellina  epidermia,  Reeve.     M,  f.  3. 
1857.    Soletellina  biradiata.  Reeve.     Iti.,  pi.  2,  f.  7. 
1865.    Hiatola  biradiata,  Angas.      P.Z.S.  Lond.,  p.  646, 

No.  19. 
1878.    Hiatula  epidermia,  T.  Woods.     P.R.S.  Tas.,  p.  50. 
1890.    Hiatula  biradiata,   Whitelegge.      Jour.   Roy.  Soc, 
N.S.W.,  vol.  Kxiii.,  p.  237,  No.  60  (p.  75  in 
list). 
1901.    Solenotellina    biradiata,    Tate   and  May.      P.L.S. 
N.S.W.,  vol.  xxvi.,  pt.  3,  p.  425. 
Hab. — Common  in  Port  Phillip ;    Western    Port ;    Portland 
(Maplestone). 

Obs.— The  copy  of  Wood's  General  Concliology  in  the  Public 
Library,  Melbourne,  is  distinctly  dated  1835  on  the  title  page, 
but  at  the  end  of  the  advertisement  oti  the  succeeding  pages  it  is 
dated  April,  1814.  This  is  evidently  a  reprint,  for  volume  I,, 
which  was  all  published,  appeared  in  1815,  according  to  the 
British  Museum  Catalogue. 
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SOLETELLINA   DONACOIDES,  Reeve. 

1857.    Soletellina  donacoides,  Reeve.     Conch.  Icon.,  vol. 
X.,  pi.  3,  f.  11. 
Hab. — Port  Melbourne,  St.  Kilda,  Sandringham,  Frankston, 
Port  Phillip ;   Portland  (Maplestone). 

Obs. — The  type  of  this  species  is  from  South  Australia,  where 
the  shell  is  somewhat  more  inflated  than  our  usual  form. 

Genus  Tellina,  Linnaeus,  1758. 

Tellina  deltoidalis,  Lamarck. 

1818.  Tellina   deltoidalis,    Lamarck.       Anim.    S.    Vert., 

vol.  v.,  p.  532. 

1819.  Tellina  deltoidalis,  Lamarck.     Id,,  ed.  Desh.,  vol. 

vL,  p.  206. 
1839.    Tellina   deltoidalis,   Lamarck.     Id,   (3rd  ed.   Des- 
hayes  and  Edwards),  vol.  ii.,  p.  569,  No.  49. 

1841.  Tellina   deltoidalis,    Delessert.      Recueil   de   Coq., 

No.  49,  pi.  6,  f.  7a,  b, 

1842.  Tellina  deltoidalis,  Hanley.     Cat.  Rec.  Biv.  Shells, 

p.  70. 
1856.    Tellina  deltoidalis,  Hanley.     Id,,  p.  347,  pi.  13,  f. 
3. 

1865.  Tellinella    deltoidalis,    Angas.        P.Z.S.  Lond.,   p. 

646,  No.  23. 

1866.  Tellina  deltoidalis,  Reeve.     Conch.  Icon.,  vol.  xvii., 

pi.  7,  f.  29rt,  b, 
1880.    Tellina  deltoidalis,  Button.     Man.   N.Z.  Moll.,  p. 

143. 
1901.    Tellina    (Tellinella)    deltoidalis,    Tate    and    May. 
P.L.S.  N.S.W.,  vol.  xxvi.,  pt.  3,  p.  425. 
Hab. — Common  in  Port  Phillip  and  Western  Port. 
Obs. — Deshayes   gives   T.  lactaea,   Quoy   and   Gaimard,   as  a 
synonym   of   this   species.     Tellina   australis,   Deshayes,   as   de- 
scribed and  figured  by  Reeve,  Conch.  Icon.,  vol.  xvii.,  pi.  50,  f. 
297,  from  East  Australia,  appears  to  us  to  bear  a  strong  resem- 
blance to  the  above  species. 

8a 


I^^,    T^Hlina.   diemoKmK.   Ree^e^     Goneik.    leon^   toL 

itlL,  pL  ^,  t  333l 

PXa  yii W^  T^.i  ixTi,  pc.  ai  PL  43Sl 

fiUh. — PortArlingWii.  Point  Henrj.  Geeiong. 

Oh«. — ^Tkis  form  md.j  be  ctolj  aiL  exnrane  TuiftCBoiL  of  T.  det 
UjfiAsuiskf  hot  BCkskj  oacBkllj  be  jeparakced  frooL  it  bj  its  *»"»*TL»y  sae, 
tri^jnal  ihape,  and  porceOaneocu  ebaracter. 

1^1^,   Tellin;^  albis^Qa.  LAmarck.     Anim.  S.  Tcrt^  tc^ 

V,,  p.  524. 
1%I&,    T^ina  albinella,   Lamarek.     //.  fed.  Desh-X  voL 

rL,  p.  194. 
1%39,   Tellina  albinella,  Lamarck.     Z/.  (3rd  ed.  Deshajes 

aod  Edwards).  toI.  ii,  p,  565,  No.  17. 
1842,   Tellina  allwnella,   Hanler.     Cat.  Rec.  Bir.  Shdk, 

p.  63. 
IH'jfK    Tellina  albinella,  Harxlev.     //.,  p.  347.  pL  14.  f.  3. 

1865.  Pfrronac^^i^^lenxia  albinella,  Aiigas.      P.Z.S.  Lond.,  p. 

646,  Xo.  24. 

1866.  Tellina  aibinelia,  Reeve.     Conch.  Icon.,  vol.  xvii., 

pi.  4,  f.  15. 

1867.  Tellina  albinella,   Reeve  (var.   rosea).      Id.,  pi.  21, 

f.  15^. 
1901.    Tellina  ^Peronaea)  albinella,  Tate  and  May.     P.L.S. 
N.8.W.,  vol.  xxvi.,  pt.  3,  p.  426. 
Hab. — PortAlljert;    Portland  (Maplestone) ;    Sorrento. 

Tkuasa  TKNf'iLiKATA,  8^>werby. 

1867.    Tellina    tenuilirata,  Sowerby,  in    Reeve.       Conch. 

Icon.,  vol.  xvii.,  pi.  39,  f.  219^,  fi. 
1867.    Tellina  tenuilirata,  Angas.     P.Z.S.  Lond.,  p.  919. 
1885.    Tellina   tenuilirata,   E.    A.  Smith.       Chall.    Zool., 

vol.  xiii.,  Lam.,  p.  106. 
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1890.    Tellina  tenuilirata,   Whitelegge.     Jour.  Roy.  Soc. 
N.S.W.,  vol.  xxiii.,  p.   238,  No.  67  (p.  76  in 
list). 
Hab. — Frankston,  Port  Phijlip. 

Tellina  bnsiformis,  Sowerby. 

1868.    Tellina  ensiformis,   Sowerby,  in   Reeve.      Conch. 
Icon.,  vol.  xvii.,  pi.  49,  f.  289. 
Hab. — San  Remo  (Mrs.  Kenyon). 

Tellina  rudolphii.  Brazier. 

1898.    Tellina     (Strigilla)     rudolphii.    Brazier.       P.L.S. 
N.S.W.,  vol.  xxiii.,  pt.  2,  p.  272. 
Hab. — San  Remo  (Mrs.  Kenyon). 

Obs. — We  have  not  yet  met  with  either  this  or  the  foregoing 
species  from  our  shores,  but  the  specimens  in  Mrs.  Kenyon's 
possession  are  undoubtedly  good  species. 

Tellina  decussata,  Wood. 

1815.    Tellina  decussata.  Wood.     General  Conch.,  p.  190, 
pi.  43,  f.  2,  3. 

1818.  Tellina  decussata,  Lamarck.     Anim.  S.  Vert.,  vol. 

v.,  p.  532. 

1819.  Tellina  decussata,  Lamarck.     Id,  (ed.  Desh.),  vol. 

vi.,  p.  205. 
1825.    Tellina  decussata.  Wood.     Index  Test.,  p.  22,  pi. 

4,  f.  81  (bad  figure,  might  be  ours). 
1839.    Tellina  decussata,  Lamarck.     Id,  (3rd  ed.  Deshayes 

and  Edwards),  vol.  ii.,  p.  568,  No.  45. 
1842.    Tellina  decussata,  Hanley.     Cat.  Rep.  Biv.  Shells, 

p.  70. 
1846.    Tellina  decussata,  Sowerby.     Thes.  Conch.,  vol.  i., 

p.  262,  No.  74,  pi.  60  in  text,  pi.  62  on  plate, 

f.  184. 
Tellina  decussata,  Roemer.     Hon.  Tellina,  pi.  23, 

f.  1-3. 

1865.  Arcopagia    decussata,    Angas.       P.Z.S.  Lond.,    p. 

647,  No.  26. 

1866.  Tellina  decussata.  Reeve.     Conch.  Icon.,  vol.  xvii., 

pi.  17,  f.  88. 
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1878.    Tellina  (Arcopagia)  decussata,  T.  Wooda.     P.R.S. 

Taa.,  p.  49. 
1901.    Tellina,  (Pseud oarcopagia)  decuSBato,  Tate  and  May. 
P.L.S.  N.S.W.,  vol.  xxvi.,  pt  3,  p.  426. 
Hab. — Coniruon  in  Port  Phillip,  also  Western  Port,  Anderson's 
Inlet  and  Kilcunda  (W.  U.  Ferguson). 

Tbllina,  n,  sp. 

Kab.— Rye  to  Portsea,  Port  Phillip. 

Obs,— This  form  is  something  of  the  T.  albinella  type,  but  is 
much  more  robust,  more  strongly  convex,  and  sculptured. 

Genus  Macoma,  Leach,   1819. 
Macoua  UARiAE,  T.  Woods. 

1876.    Tellina  mariae,  T.  Wooda.     P.R.8.  Tas.,  p.  162. 
1901.    Macoma  mariae,  Tate  and  May.     P.L.S.  N.S.W., 
vol.  Kivi.,  pt,  3,  p.  436. 
Hab. — Port  Phillip,  common  from  Portarlington  to  Oeelong  ; 
Western  Port. 

Obs.— Tate  and  Mny  in  dealing  with  this  species  include  M. 
nidifl,  Bertin,  Archives,  Mus.  Nat.  Hiat.,  1878,  p.  335,  pi.  9,  f.  2, 
as  a  synonym,  and  give  Port  Phillip  as  the  locality  of  the  type  ; 
we  have  not  seen  this  work,  and  have,  therefore,  been  unable  to 
confirm  this  point. 

Family  Don  AC  IDA  E. 
Genus  Donax,  Linnaeus,  1758. 
DoNAX  DBLTOIDKS,  Lamarck. 

1819.   Donax  deltoides,  L&marck.     Anim.  S.  Vert.   (ed. 
Desh.),  vol.  vi.,  p.  241. 
Donax  epidermia,  Lamarck.    Id.,  p.  243. 
Donax  deltoides,  Lamarck.     Id.  (3rd  ed.  Deshayes 

and  Edwards),  vol.  ii.,  p.  579,  No.  5. 
Donax  epidermia,  Lamarck.      Id.,  p.  580,  No.  12. 
Donax  deltoides,  Hanley.       Cat.  Rec.  Biv.  Sheila, 

p.  80. 
Donax  epidermia,  Hanley.     Id.,  p.  80. 
Donax  deltoides.    Reeve.     Conch.  Icon.,  vol.  viii., 
pi.  1,  t.  ia,  U. 


1839. 
1842. 


1842. 
1864. 
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1856.    Donax  deltoides,  Hanley.     Cat.   Rec.  Biv.  Shells, 
p.  349,  pi.  14,  f.  23. 

1865.  Latona  epidermia,  Angas.      P.Z.S.,  Loud.,  p.  647, 

No.  27. 

1866.  Donax  deltoides,  Sowerby.      Thes.  Conch.,  vol.  iii., 

p.  310,  No.  37,  pi.  283.  f.  100,  101. 
Hab. — C.  Bridgewater;  Apollo  Bay;  Airey's  Inlet ;  Ealcunda 
and  Anderson's  Inlet  (W.  H.  Ferguson) ;  Port  Albert. 

Donax  cardioides,  Lamarck. 

1818,  Donax  cardioides,  I^amarckf     Anipa.  S.  Vert.,  vol. 

v.,  p.  550,  No.  21, 
1835.    Donax  cardioides,  Quoy  and  Qaimard.      Astrolabe 

Zool.,  vol.  iii.,  p.  495,  pi.  81,  £.  17-19. 
1839.    Donax  cardioides,  Ijamarck.      Anim.  S.  Vert.  (3rd 

ed.  Desh3.yes  and  Edwards),  vol.  ii,  p.  P81, 

No.  21. 

1841.  Donax  cardioides,  Delei^sert.     Recveil  de  Opq.,  pL 

6,  f.  14rt,  d,  c,  No.  31. 

1842.  Donax  cardioides,  Hanley.     Cat.  Bee.  Biv.  Shellp, 

p.  82. 
1856.    Donax  cardioides,  Hanley.    Id,^  p.  349,  pi.  13,  £  9. 
Hab. — Portsea ;  San  Remo ;  Shoreham ;  Cowes,  Phillip  Island 
(T.  S.  Hall);  Kilcunda  and  Anderson's  Inlet  (W.  H.  Ferguson). 

Family  Pbteicolida^. 

Genus  Venerupis,  Lamarck,  1818. 

Vbnbrupis  exotica,  Lamarck. 

1819.  Venerupis  exotica,  Lamarck.     Anim.  S.  Vert.  (ed. 

Desh.),  vol.  vi.,  p.  162,  No,  4. 
1819.    Venerupis  carditoides,  Lamarck.     Id.^  p.  164,  No. 

7. 
1839.    Venerupis  exotica,  Lamarck.      Id.   (3rd  ed.   Des- 

hayes  and  Edwards),  vol.  ii,,  p.  556,  No.  4. 
1839.    Venerupis  carditoides,  Lamarck.     /^.,  p.  556,  No. 

7. 
1841.    Venerupis  carditoides,  Dejessert.     Recueil  de  Coq., 

No.  7,  pi.  5,  f.  3a,  ^,  c,  d. 
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1849.    VenerupiB  exotica,  Hanley.     Cat.  Rec.  Biv.  Shells, 

p.  54. 
1842.    Venerupis  carditoides,  Hanley.     Id.,  p.  SfS. 

1854.    Venerupis  exotica,  Suwerby.     Thea.  Coritoh.,  vol,  iL, 

p.  764,  pi.  164,  f.  7. 
1854.    Tenerupia  carditoides,  Sowerby.     Id.,  f.  4. 
18fi6.    Venerupis  exotica.  Hanley.     Cat.  Rec.  Biv.  Shells, 

p.  346,  pi.  9,  t  29. 
1874.    Veneiupia  exotica.  Reeve.     Couch.  Icon.,  vol.  xix., 

pi.  2,  f.  11. 

1874.  Venerupis  carditoidea,  Reeve.     Id.,  pi.  1,  f.  5. 

1875.  VenerupiH    exotica.    Woodward.       Man.  Moll.,    p. 

476,  pi.  20,  f.  15. 
1887.    Venerupis  Rxotica,    Fischer.      Man.  de  Conch.,  p. 
1  1087,  pi.  20,  f.  15. 

Hab.— Port  Phillip  and  Western  Port,  commoner  in  the 
latter.     Portland.     Puebla  Coast. 

Obs. — Judging  from  the  description  in  Lamarck,  wb  think  it 
is  very  probable  that  V.  distans.  No.  6,  is  only  a  slight  variation 
of  the  above,  and  perliaps  ought  to  be  regarded  as  a  synonym. 
We  do  not  agree  with  the  treatment  of  various  authors,  indicat- 
ing two  distinct  species  for  these  forms. 

VsNBKUPia  CRENATA,  Lamarck. 

1818.  Venerupis   crenata,    Lamarck.      Anim.    S,    Vert., 

vol.  v.,  p.  508. 

1819.  Venerupis  crenata,  Lamarck.     Id.  (ed.  Desh.),  vol. 

vi.,  p.  164,  No.  6. 
1839.    Venerupis  crenata,   Lamarck.      Id.   (3rd  ed.  Des- 
hayes  and  Edwards),  vol.  ii.,  p.  556,  No.  6. 

1841.  Venerupis  crenata,  Delessert.        Recueil  de  Coq., 

No.  6,  pi.  5,  f.  2fl,  b,  c. 

1842.  Venerupis  crenata,  Hanley.     Cat.  Bee.  Biv.  Sheila, 

p.  55. 
1854.    Venerupis  crenata,  Sowerby.      Thea.  Conch.,    vol, 

ii.,  pi.  164,  f.  18,  19. 
1856,    Venerupis     crenata,    Hanley.        Cat.    Rec.     Biv. 

Shells,  p.  346,  pi.  12,  f.  58. 


Catalogue  of  Marine  Shells  of  Victoria,        "121 

1865.    Rupellaria  crenata,  Anfi;as.     P.Z.S.  Lond.,  p.  650, 

No.  49. 
1874.    Venerupis   crenata,    Reeve.       Conch.    Icon.,    vol. 
xix.,  pi.  1,  f.  3. 
Hab. — Common  Corio  Bay  ;   Portarlington  ;   Western  Port. 
Obs. — Our  shell   agrees  well  with  Delessert's  figure,  but  the 
figures  given  by  Reeve  and  Hanley  are  not  typical,  and  would 
hardly  be  readily  recognised  as  our  species,  but  the  New  South 
Wales  forms  agree  more  closely. 

Venerupis  mitis,  Deshayes. 

1853.    Venerupis  mitis,   Deshayes.       P.Z.S.   Lond.,  p*  5, 

No.  20. 
1874.    Venerupis  mitis.  Reeve.      Conch.  Icon.,  vol.  xix., 
pi.  4,  f.  24. 
Hab. — Corio  Bay. 

Venerupis  cumingii,  Deshayes. 

1853.    Venerupis  cumingii,  Deshayes.      P.Z.S.  Lond.,  p. 

4,  No.  13,  pi.  18,  f.  3. 
1865.    Rupellaria  cumingi,  Angas.     P.Z.S.  Lond.,  p.  650, 

No.  50. 
1874.    Venerupis   cumingii.  Reeve.       Conch.    Icon.,    vol. 
xix.,  No.  18,  pi.  3,  f.  18. 
Hab. — Western  Port,  Flinders. 

Venerupis,  sp. 

Hab. — Porta,rlington. 

Obs. — As   yet   an   unidentified   species,  comparable   in   some 
respects  to  V.  obesa,  Deshayes,  but  apparently  distinct. 

Choristodon,  Jonas,  1844. 

Choristodon  lapicidum,  Chemnitz. 

Venus  lapicida,  Chemnitz.     Hist.  Conch.,  pi.  172, 

f.  1664,  1665. 
Venus  divergens,  Chemnitz.     Id.y  f.  1666,  1667. 
1819.    Petricola  lucinalis,  Lamarck.     Anim.  S.  Vert.  (2nd 

ed.  Desh.),  vol.  vi.,  p.  157. 
1825.    Venus  lapicida.  Wood.     Index  Test.,  p.  37,  pi.  8, 
f.  72. 
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1825.    Yenos  divergens,  Wood.     Id^  L  73. 

1832.    Petricola  lacin&lis,  Hanlej.     Cat.  Rec  Biv.  Shells, 

p.  52. 
1832.    Petricola  diTei^geos,  Hanley.     ^.,  p.  52. 
1832.    Petricola  lapicida,  Hanlej.     liLj  p.  53. 
1884.    CSioristodon    divaricatam,    Tryon.        Struct,    and 

Syst.  Conch.,  toI.   iii.,  p.  175,  pL   112,  i  95 

(giv^i  as  £.  94  iu  text). 
1887.    Naranio  divaricata,  Tate.     T.RS.  S.A^  toL  iz.,  p. 

89. 
1897.    Choristodon  lapicidam,  Tate.     Z£,  toL  xxi.,  pt.  i., 

p.  46. 
Hah. — San  Remo  (Mrs.  Kenyon). 

Family  Yenkridak. 

Grenus  Chione,  M^erle,  1811. 

Chione  disjecta,  Perry. 

1811.    Yenus  disjecta.  Perry.     Conch,  pi.  58,  f.  3. 

1818.  Yenus  laniellata,  Lamarck.     Anim.  S.  Yert.,  vol. 

v.,  p.  592,  No.  28. 

1819.  Yenus    lamellata,    Lamarck.        Id.,    vol.    vi.    (ed. 

Desh.),  p.  349,  No.  28. 
1825.    Venus  lamellata,  Wood.     Index  Test.,  p,  5,  pi.  2, 

f.  1. 
1839.    Yenus  lamellata,    Lamarck.     Anim.   S.  Yert.  (3rd 

ed.  Deshayes  and  Edwards),  vol.  ii.,  p.    611, 

No.  28. 

1841.  Venus  lamellata,  Delessert.     Recueil  de  Coq.,  No. 

28,  pi.  10,  f.  6rt,  ^,  c. 

1842.  Venus  lamellata,   Hanley.     Cat.  Rec.  Biv.  Shells, 

p.  119. 
1853.    Yenus  lamellata,  Sowerby.     Thes.   Conch.,  vol.  ii., 

p.  725,  pi.  160,  f.  175. 
1863.    Yenus  lamellata,   Reeve.     Conch.   Icon.,  vol.   xiv., 

pi.  18,  f.  78. 
1865.    Chione  (Circomphalus)  lamellata,   Angas.     P.Z.S. 

Lond.,  p.  648.  No.  35. 
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1869.    Venus  lamella ta,  Pfeiffer.     Conch.  Cab.,  vol.  xi., 

p.  205,  No.  61,  pi.  33,  f.  5,  6,  10,  11,  12. 
1878.   Venus  (Chione)  lamellata,  T.  Woods.     P.R.S.  Tas., 

p.  51. 
1902.    Chione  disjecta,  GatlijQT.     V.N.,  vol.  xix.,  p.  76. 
Hab. — Port  Phillip;  Western  Port;  Portland  (Maplestone). 
Obs. — We  regret  that  it  has  been  found  necessary  to  change 
the  well-known  name  of  this  species,  the  older  name  having  been 
re-discovered  by  Mr.  Gatliff,  and  almost  at  the  same  time  by  Mr. 
Hedley,  the  latter's  publication  being  the  first  to  appear. 

Chiove  pumigata,  Sowerby. 

1853.    Tapes  fumigata,  Sowerby.     Thes.  Conch.,  vol.  ii., 

p.  737,  No.  102,  pi.  159,  f.  152-155. 
1853.    Venus  laevigata,   Sowerby.      Id.,  vol.  ii.,  p.  738, 

No.  103,  pi.  159,  f.  156-158. 
1864.    Tapes  faba.  Reeve.     Conch.  Icon.,  vol.  xiv.,  pi.  8, 

f.  39. 
1878.    Venus  (Chione)  laevigata,  T.  Woods.     P.R.S.  Tas., 

p.  51. 
1878.    Venus  (Chione)  fumigata,  T.  Woods.     Id.,  p.  51. 
1878.    Chione  (Marcia)  laevigata,  Angas.     P.Z.S.  Lond., 

p.  870. 

1900.  Chione  fumigata  (var.  laevigata)  Lodder.     P.R.S. 

Tas.,  p.  17  (in  reprint).  No.  634. 

1901.  Chione  laevigata,  Tate  and  May.     P.L.S.  N.S.W., 

vol.  xxvi.,  pt.  3,  p.  427. 
Hab. — Common  in  Port  Phillip  ;   Portland  (Maplestone). 

Chione  gallinula,  Lamarck. 

1818.  Venus  gallinula,  Lamarck.     Anim.   S.   Vert.,  vol. 

v.,  p.  592,  No.  25. 

1819.  Venus  gallinula,   Lamarck.     Id.  (ed.   Desh.),  vol. 

vi.,  p.  348,  No.  25. 
1828,    Venus  costulata.  Wood.     Index  Test.  Sup.,  p.  5, 

pi.  2,  f.  15. 
1839.    Venus  gallinula,  Lamarck.     Anim.  S.  Vert.  (3rd 

ed.  Deshayes  and  Edwards),  vol.  ii.,  p.  611, 

No.  25. 
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1841.  Venus  gallinula,  Delessert.     Recueil  de  Goq^  \ 
25,  pi.  10,  !.  Irt,  b,  c. 

1842.  Venus  gallinula,  Hanley.     Cat.  Rec.  Biv.  Sin 
p.  119. 

1853.    A^enus  gallinula,  Sowerby.      Thea.  Conch.,  voL 
p.  730,  No.  79,  pi.  162,  !.  225,  226. 

1863.  Venus  gallinula,  Reeve.     Conch.  Icon.,  voL  z 
pi.  22,  f.  106. 

1864.  Venus  tasmanica.  Reeve,     /e/.,  pi.  24,  £.121. 
1878.    Venus    (Chione)    gallinula,    T.    Woods.      P.B 

Tas.,  p.  51. 
1897.    Chione    gallinula,    Tate.       T.RS.  S.A.   vol.  x 
pt.  1,  p.  47. 
\  1902.    Chione    gallinula,    Hedley.      Mem.  Austr.    Mi 

vol.  iv.,  pt.  5,  p.  323. 
Hab.-— Portsea,  Port  Phillip;  Anderson's  Inlet  (W.  H.  Fei^ 
son). 

Obs. — We   think    that    Mr.    Hedley    is   probably   correct 
including  V.  coelata,  Menke,  as  a  synonym  of  this  species,  thov 
Menke  appears  to  have  only  had  a  young  specimen. 

Hanley  indicates  that  on  the  authority  of  Deshayes,  V.  la 
pus,  Lamarck,  and  V.  gallinula,  Lamarck,  are  identical,  and  ^ 
habitat  of  each  is  given  as  New  Holland.  The  former  of  th 
two  species  is  numbered  23  in  Lamarck  and  tlie  latter  25,  but 
the  description  of  V.  lagopus  is  more  exactly  that  of  V.  a 
trails,  Sowerby,  we  think  that  an  examination  of  the  types  \ 
show  that  it  is  the  same  as  Sowerby's  species.  We  do  not  ag 
with  Tate  and  May  in  including  V.  tasmanica,  Reeve,  as 
synonym  of  V.  austral  is,  Sowerby,  but  include  it  as  above. 

Chione  lagopus,  Lamarck. 

1818.  Venus  lagopus,  Lamarck.     Anim.  S.  Vert.,  vol. 
p.  591,  No.  23. 

1819.  Venus  lagopus,  Lamarck.     Id.  (ed.  Desh.),  vol.  - 
p.  347,  No.  23. 

1835.    Venus  anstralis,  Sowerby  (non  Gmelin).      P.2 

Loud.,  p.  22. 
1839.    Venus  lagopus,  Lamarck.     Anim.  S.  Vert.  (3rd 

Deshayes  and  Edwards),  vol.  ii.,  p.  610,  No. 
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1842.    Venus  australis,  Haaley.     Cat.  Rec.  Biv.  Shells^ 
p.  118. 

1842.  Venus  lagopus,  Hanley.     Id,y  p.  115. 

1843.  Venus  lagopus,  Menke.     Moll.  Nov.  Holl.,  p.  43,. 

No.  249. 
1853.    Venus  australis,  Sowerby.     Thes.   Conch.,  vol.  ii.,. 

p.  719,  No.  48. 
1856.    Venus  australis,   Hanley.     Cat.  Rec.  Biv.  Shells,. 

p.  358,  pi.  15,  f.  48. 
1863.    Venus  australis.    Reeve.     Conch.  Icon.,  vol.   xiv.,. 

pi.  22,  f.  107a,  b. 
1865.    Chione  (Timoclea)  australis,  Angas.     P.Z.S.  Lond.,. 

p.  648,  No.  38. 
1869.    Venus  australis,  Pfeiffer.     Conch.  Cab.,  voL  xi.,  p.. 

219,  No.  73,  pi.  36,  f.  4,  5. 
1878.    Venus  (Chione)  australis,  T.  Woods.     P.K.S.  Tas.,.' 

p.  51. 
1885.    Venus  (Leukoma)  australis,  E.  A.  Smith.     ChalL 

Zool.,  vol.  xiii..  Lam.,  p.  131. 
1897.    Chione  australis,  Tate.     T.R.S.  S.A.,  vol.  xxi.,  pt.. 

1,  p.  47. 
1901.    Chione  australis,  Tate  and  May.     P.L.S.  N.S.W.,. 

vol.  xxvi.,  pt.  3,  p.  427. 
1903.    Chione    lagopus,    Hedley.       P.L.S.  N.S.W.,     voL 
.   xxvii.,  pt.  4,  p.  596. 
Hab. — Portsea,  Port  Phillip ;  Western  Port ;  San  Remo. 

Chione  cardioides,  Lamarck. 

1818.    Erycina   cardioides,    Lamarck.      Anim.    S.    Vert.,. 

vol.  v.,  p.  486  (non  Venus  cardioides,  Lamarck, 

p.  590). 
1839.    Erycina  cardioides,   Lamarck.     Id.   (3rd  ed.   Des- 

hayes  and  Edwards),  vol.  ii.,  p.  541,  No.  1. 

1841.  Erycina  cardioides,   Delessert.      Recueil  de   Coq.^ 

pi.  4,  f.  7a,  b  c, 

1842.  Erycina  cardioides,  Hanley.     Cat.  Rec.  Biv.  Shells^ 

p.  40. 
1853.    Venus  striatissima,   Sowerby.     Thes.  Conch.,  voL 
ii.,  p.  718,  pi.  157,  f.  103-105. 
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1864.    Venus  atriatiasiiiia,  Reeve,      Conch.  Icon.,  vol.  xiv., 

pi.  36,  f.  135. 
1878.    Venua    (Chione)   striatiaaima,   T,    Woods.      P.R.S. 

Tas.,  p.  51. 
1885.    Venus  (Chione)  striatissiina,  E.  A.  Smith.     Chall. 

Zoul.,  vol,  xiii.,  Lant.,  p.  134. 

1902.  Chione  sti-iatissima,  Hedlej.     Mem,  Austr,  Mua., 

vol.  iv.,  pt.  5,  p.  333. 

Hab.— St.  KilJa,  Sauclringham,  Frankstoo,  Portsea,  Port 
Phillip;  Western  Port;  off  East  Moncoeur  Island,  Baas  Strait 
(Challenger). 

Obs. — Hanley,  in  the  reference  given  above,  states  that  he 
has  seen  Lamarck's  own  Bpeciitien,  and  that  it  does  not  belong  to 
Erjciua,  but  is  "  more  like  an  aberrant  Venus."  The  uniting  of 
Etriatisatma  and  uardioides  had  been  decided  upon  by  us  from  an 
examination  of  Delessert'a  work,  but  we  think  it  is  clear  that 
cardioides,  Lamarck,  is  the  name  which  should  stand  for  this 
species,  and  that  the  shell  which  requires  a  change  of  name  is 
that  subsequently  described  by  Lamarck  as  Venus  cardioides,  if 
it  should  prove  to  be  a  Chione. 

'Gbione  strigosa,  Lamarck. 

1818.  Venus  strigosa,  Lamarck.     Anim.  S.  Vert.,  vol.  v., 

p.  605,  No.  79. 

1819.  Venus  strigosa,  Lamarck.     Jd.  (ed.  Desh.),  vol.  vi., 

p.  368. 
1839.    Venus  strigosa,   Lamarck.     Id.  {3rd  ed.  Desbayes 

and  Edwards),  vol.  ii.,  p.  617,  No.  79. 
1853.    Venus  strigosa,  Sowerby.     Thes.  Conch.,   vol.  ii, 

p.  736,  No.  99,  pi.  162,  f.  222, 
1863.    Venus  strigosa,  Reeve.     Conch.  Icon.,  vol.  xiv.,  pi, 

20,  f.  96fl. 
1878.   Tapes  victoriae,  T.  Woods.    T.R.S.  Vic,  vol.  xiv. 

p.  60. 

1903.  Chione   strigosa,   Pritchard    and    Gatliff.       P.R.S. 

Vic,  vol.  xvi.,  n.s.,  pt.  1,  p.  94,  pi.  15,  f.  4,  5, 
6. 
Hab. — Coast  generally,  very 
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Obs.  — The  type  of  Tapes  victoriae,  T.  Woods,  is  from  Hobson's 
Bay,  and  is  in  the  National  Museum,  Melbourne,  and  is  undoubt- 
edly a  form  of  the  above. 

Chione  scalarina,  Lamarck. 

1818.  Venus  scalarina,  Lamarck.     Anim.  S.  Vert.,  vol. 

v.,  p.  599,  No.  54. 

1819.  Venus  scalarina,  Lamarck.      Anim.  S.  Vert.  (ed. 

Desh.),  vol.  vi.,  p.  359,  No.  54. 
1839.    Venus  scalarina,  Lamarck.     Id.  (3rd  ed.  Deshayes 
and  Edwards),  vol.  ii.,  p.  614,  No.  54. 

1841.  Venus  scalarina,  Delessert.     Recueil  de  Coq.,  No. 

54,  pi.  10,  f.  I2a,  b,  c. 

1842.  Venus  scalarina,  Hanley.     Cat.  Rec.  Biv.  Shells, 

p.  123. 

1843.  Venus  scalarina,  Menke.     Moll.  Nov.  Holl.,  p.  44, 

No.  254. 
1853.    Venus  scalarina,  Sowerby.     Thes.  Conch.,  vol.  ii., 

p.  736,  No.  96,  pi.  162,  f.  220. 
1856.    Venus  scalarina,  Hanley.     Cat.  Rec.  Biv.  Shells, 

p.  358,  pi.  16,  f.  4. 
1863.    Venus  aphrodinoides,  Reeve  (non  Lamarck).  Conch. 

Icon.,  vol.  xiv.,  pi.  17,  f.  73. 
1869.    Venus  scalarina,  Pfeiffer.     Conch.  Icon.,  vol.  xi., 

p.  212,  pi.  34,  f.  8-10. 
1903.    Chione   scalarina,   Pritchard  and   Gatliff.     P.R.S. 

Vic,  vol.  xvi.,  n.8.,  pt.  1,  p.  94,  pi.  15,  f.  7.  8. 
Hab. — Coast  generally. 

Ohioke  peronii,  Lamarck. 

1818.  Venus  peronii,  Lamarck.     Anim.  S.  Vert.,  vol.  v., 

p.  606,  No.  81. 

1819.  Venus  peronii,  Lamarck.     Id.  (ed.  Desh.),  vol.  vi., 

p.  369,  No.  81. 
1839.    Venus  peronii,  Lamarck.     Id.  (3rd  ed.  Deshayes 

and  Edwards),  vol.  ii.,  p.  617,  No.  81. 
1853.    Venus  peronii,  Sowerby.     Thes.  Conch.,  vol.  ii.,  p. 

736,  No.  97,  pi.  162,  f.  224. 
1863.    Venus  peronii.  Reeve.     Conch.  Icon.,  vol.  xiv.,  pi. 

20,  f.  93. 
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1903.    Chione  peronii,  Pritchard  and  Gatliff.    P.R.S.  Vic, 
vol.  xvi.,  pt.  1,  p.  94,  pi.  15,  f.  9,  10. 
Hab. — Coast  generally. 

Obs.— Our  reasons  for  limiting  the  references  to  the  three 
foregoing  species  are  fully  set  forth  in  the  paper  immediately 
preceding  this  part  of  the  Catalogue. 

Chionb  PL  acid  a,  Philippi. 

1844.    Venus  placida,   Philippi.     Abbild.  Besch.,  vol.  i., 

p.  128,  pi.  2,  f.  2. 
1844.    Venus  roborata,  Hanley.     P.Z.S.  Lond.,  p.  161. 
1853.    Venus  roborata,  Sowerby.     Thes.  Conch.,  vol.  ii., 

p.  723,  No.  60,  pi.  157,  f.  116-118. 
1856.    Venus  roborata,  Hanley.     Cat.   Rec.  Biv.  Shells, 

p.  361,  pi.  16,  f.  25. 
1863.    Venus  roborata,  Reeve.      Conch.  Icon.,  vol.  xiv., 

pi.  23,  f.  113. 
1869.    Venus    roborata,   Pfeiffer.     Conch.   Cab.,   vol.  xi., 

pp.  238,  239,  No.  93,  pi.  41,  f.  3-5. 
1878.    Venus  (Chione)  roborata,  T.  Woods.     P.R.S.  Tas., 

p.  51. 
1902.    Chione  placida,  Hedley.     Mem.  Austr.  Mus.,  vol. 
iv.,  pt.  5,  p.  322. 
Hab. — Portsea,   Port   Phillip;    San   Remo ;    Port  Albert   (T. 
Worcester). 

Obs. — In  the  last  reference,  Mr.  Hedley  shows  that,  according 
to  date  of  publication,  priority  falls  to  Philippi's  name.  Pfeiffer, 
in  the  Conchylien  Cabinet,  and  others,  give  V.  placida  as  a 
synonym  of  V.  roborata,  and  do  not  appear  satisfied  that  Philippi's 
name  has  priority. 

Chione  undulosa,  Lamarck. 

1818.  Venus  undulosa,   Lamarck.     Anim.   S.  Vert,  vol. 

v.,  p.  606,  No.  85. 

1819.  Venus  undulosa,   Lamarck.      Id.  (ed.  Desh.),  vo]. 

vi.,  p.  370,  No.  85. 
1835.    Venus  variabilis,  Sowerby.     P.Z.S.  Lond.,  p.  42. 
1839.    Venus  undulosa,   Lamarck.     Anim.  S.  Vert.  (3rd 

ed.  Deshayes  and   Edwards),  vol.  ii.,  p.  617, 

No.  85. 
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1842.  Venus  undulosa,    Haiiley.     Cat.  Rec.  Biv.  Shells, 

p.  126. 

1843.  Venus  undulosa,  Philippi.     Abbild.  Bescb.,  vol.  i., 

p.  39,  pi.  i.,  f.  1. 
1853.    Venus  undulosa  Sowerby.     Thes.  Conch.,  vol.  ii., 

p.  738,  No.  107,  pi.  158,  f.  142-146. 
1856.    Venus  undulosa,   Hanley.      Cat.  Rec.  Biv.  Shells, 

p.  358,  pi.  15,  f.  49. 
1864.    Venus   undulosa.  Reeve.     Conch.   Icon.,  vol.  xiv., 

pi.  24,  f.  117,  and  pi.  25,  f.  126. 
1878.   Tivela  undulosa,  Angas.     P.Z.S.  Lond.,  p.  870,  No. 

63. 

1884.  Venus    (Marcia)    undulosa,    Tryon.       Struct,    and 

Syst.  Conch.,  vol.  iii.,  p.  177,  pi.  113,  f.  18. 

1885.  Venus  (Gomphina)  undulosa,  E.  A.  Smith.     Chall. 

ZooL,  vol.  xiii.,  Lam.,  p.  132. 
Hab. — Portsea,  Port  Phillip  ;    San  Remo ;    dredged  alive  off 
Balnarring,    Western    Port;    Kilcunda   and    Cape  Paterson    to 
Anderson's  Inlet  (W.  H.  Ferguson) ;   Airey's  Inlet ;   Apollo  Bay 
to  Blanket  Bay. 

Genus   Meretrix,  Lamarck,  1799. 

Meretrix  disrupta,  Sowerby. 

1853.    Cytherea  disrupta,  Sowerby.     Thes.  Conch.,  vol.  ii., 

p.  743,  pi.  163,  f.  208,  209. 
1885.    Cytherea  (Callista)  disrupta,  E.  A  Smith.     Chall. 
Zool.,  vol  xiii.,  Lam.,  p.  135,  pi.  1,  f.  4-4^. 
Hab.— Port  Phillip  Heads. 

Obs. — We  agree  with  Mr.  Hedley  in  regarding  this  as  distinct 
from  M.  planatella,  though  very  closely  related. 

Meretrix  planatella,  Lamarck. 

1818.  Cytherea  planatella,   Lamarck.      Anim.   S.  Vert., 

vol.  v.,  p.  565,  No.  19. 

1819.  Cytherea  planatella,   Lamarck.      /d.   (ed.   Desh.), 

vol.  vi.,  p.  305,  No.  19. 
1835.    Venus    nitida,    Quoy    and    Gaimard.       Astrolabe 
Zool.,  vol.  iii.,  p.  529,  pi.  84,  f.  13,  14. 
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18-t5.    Cytherea  planatdla,  PliilippL     AbbiW.  Besth.,  vol. 

^^H 

i.,  p.  199,  pi.  3,  f.  6. 

^^H 

1851.    Cytberea  pUnatella,  Sowerby.     Thes.  Conch.,  vol. 

^^H 

ii.,  p.  7S6. 

^^H 

1851.    Cytherea  innoeens,   Sowerby,      Id,  vol.   ii.,  p.  T43, 

^^^K 

sp.  118,  pi.  163,  f.  210. 

^^^B 

1869.    CalliEta   planatella,   Renter.       Mon.  Venus,   p.   65. 

^^H 

No.  21,  pi.  19,  f.  2. 

^^^ 

1878.    Callista  diemanensis,  T.  Woods.    P.R.S.  Tn«.,  p.  51. 

r 

1901.    Meretrix  pianutella,  Tat*  Mid  May.    P.L.S.  N.S.W., 

' 

vol.  xxvi.,  pt.  3,  p,  428. 

1902,    Meretris  planatella,    Hedley.     Mem.  Austr,  Mus., 

vol.  iv.,  pt.  5,  p.  323, 

Hab.— San  Remo. 

Obs.— We   think  Venus    nitida,   Quoy    ajid    Gaimard,   a   very 

doubtful  inclusion  with  the  above. 

Meretbix  P4UCI lam bl lata,  Dunker. 

18S8.    Mercenaria  paucilamellattt,  Dunker.    Novit,  Concb., 

p,  52,  pi.  16,  i.  10-12, 
1863.    Cytherea  alatus,  Reeve.      Conch.   Icon.,  vol.  xiv., 

pi.  IS,  f.  83. 
1876.    CalJista  victoriae,  T.  Woods.     P.R.8.  Tas.,  p.  159. 
1880.    Mercenaria  pauoilamellata.  Brazier.  P.L.S.  N.8.W., 

vol.  v.,  p.  486,  No.  9. 
1885.    Venus  (Ohione)  jacksoni,   E.    A.  Smith.       Chalj. 

Zool.,  vol.  xiii..  Lam.,  p.  123,  pi.  3,  f.  2-2e. 
1897.    Meretrix  alatua,  Tate.     T.R.8.  S.A.,  vol.  xxi.,  pt. 

1,  pp.  47,  48. 
Hab.— Portland  ;  Otway  Coast ;  Port  Albert  (T.  Worcester). 

Meketrix  kingii,  Gray. 

1827.    Cytherea  kingii,  Gray,  in  King's  Survey  of  Aus- 
tralia, vol,  ii.,  p.  474'. 
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1828.    Venus  kingii,  Wood.     Index  Tefst.,  Sup.  p.  5,  sp. 

9,  pi.  2,  f.  9. 
1838.    Cytherea  lamarckii,  Gray.     Analyst,  vol.  viii.,  p. 

308. 
1842.    Cytherea  kingii,  Hanley.     Cat.  Rec.  Biv.  Shells,  p. 

106. 
1842.    Cytherea  lamarkii,  Hanley.     Id.,  p.  103. 
1851.    Cytherea  kingii,  Sowerby.     Thes.  Conch.,  vol.  ii., 

p.  638,  sp.  92,  pi.  133,  f.  129,  130. 
1851.    Cytherea  lamarckii,  Sowerby.     Id.,  p.  785,  f.  129. 
1851.    Cytherea  rutila,  Sowerby.     Id.j  p.  743,  sp.  116,  p]. 

163,  f.  205. 
1853.    Dione  kingii,  Deshayes.     B.  M.  Cat.,  pt.   1,  p.  69, 

No.  42. 
1853.    Dione  rutila,  Deshayes.     Id.,  p.  58,  No.  7. 
1853.    Dione  lamarckii,  Deshayes.     Id.,  p.  69,  No.  45. 
1863.    Dione  rutila.  Reeve.     Conch.  Icon.,  vol.  xiv.,  pi.  5, 

f.  18. 
1863.    Dione  kingii.  Reeve.     Id.,  pi.  9,  f.  36^. 
1869.    Cytherea  (Callista)   rutila,   Romer.     Mon.  Venus, 

vol.  i.,  p.  51,  No.  6. 
1869.    Cytherea  (Caryatis)  kingii,  Romer.     Id.,  p.  69,  pi. 

26,  f.  1. 
1869.    Cytherea  (Caryatis)  lamarckii,  Romer.     Id.,  p.  97, 

No.  20,  pi.  26,  f.  2  on  plate. 
1885.    Cytherea   (Callista)  rutila,    E.    A.   Smith.      Chall. 

Zool.,  vol.  xiii.,  Lam.,  p.  133. 
1895.    Cytherea  kingii.  Cox.     Observations  on  a  Cytherea 

found  in  Bass  Straits.     Printed  in  Sydney. 
1900.    Cytherea  lamarckii,  Hedley.     P.L.S.  N.S.W.,  vol. 

XXV.,  pt.  3,  p.  498. 
Hab. — Common  in  Port  Phillip,  dredged  alive  off  Brighton,  4 
to  5  fathoms;    Western  Port;   off  East  Moncoeur  Island,  Bass 
Strait  (Challenger). 

Genus  Circe,  Schumacher,  1817. 

Circe  pythinoides,  T.  Woods. 

1878.    Circe   pythinoides,    T.    Woods.     T.R.S.  Vic,    vol. 
xiv.,  p.  60. 

9^ 
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Hab.— Port  Phillip  Heads. 

Obs.— The  type  of  this  apeciea  is  in  the  Nrttioiml  Muse 
Melbourne,  but  we  have  not  yet  critically  compared  this  \ 
other  Australian  species. 


Genua  SunBtta,  Link,  1807. 
SusETTA  ExcAVATA,  Haulej. 

1842.    Cytherea  excavata,  Hanley.     P.Z.S.  Lond.,  p.  123. 

1842.  Cytherea  excavata,  Haiiley.     Cat.  Eec.  Eiv.  Shells, 

p.  109. 

1843.  Cytherea  vaginalis,  Menke.     Moll.  Nov.  Holl.,  p. 

42,  No.  346. 
1 1847.    Cytherea  vaginalis,  Philippi.      Abbild,  Besch.,  vol. 

iii.,  p.  96,  pi.  3,  f.  2. 
1851.    Meroe  eneavata,  Sowerby.     Thes.  Conoh.,  vol.  ii., 

p.  610,  No.  5,  pi.  136,  f.  13,  14. 
1856.    Cytherea  excavata,  Hanley.     Cat,  Rec.  Biv.  Shells, 

p.  354,  pi.  15,  f.  19. 

1863.  Suiietta  aliciae,  Adams  and  Angas.      P.Z.S.  Lond., 

p.  4-25,  pi.  37,  f.  18. 

1864.  Meroe  vaginalis,  Reeve.     Conch.  Icon.,  vol.  xiv., 

pi.  iii.,  f.  7. 
1864.    Meroe  aliciae,  R«eve.     M,  pi.  3,  f.  8. 

1864.  Meroe  excavata,  Reeve,     fd,  pi,  3,  f.  lln,  ^. 

1865.  Sunetta  aliciae,  Angas.     P.Z.S.  Lond,,  p,  649,  No. 

45. 
1869.    Sunetta  aliciae,  Romer.     Mon,  Venus,  p,   13,  No, 

9,  pi.  4,  f.  1. 
1869.    Sunetta  excavata,  Romer.     Id.,  p.  12,  pi.  3,  f.  3. 
1881.    Cuneus  vaginalis,   Tate.     P.L.S.  N.S.W.,   vol.  vi., 

p.  407. 
1901.    Sunetta  vaginalis,  Tate  and  May.     /d.,  vol.  xxvi., 

pt.  3,  p.  429. 
Hab. — Western  Port;  Apollo  Bay  to  Blanket  Bay  (common); 
Lakes  Entrance,  Gippaland. 
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Genus  Dosinia,  Scopoli,  1777. 

DosiNiA  CROCEA,  Deshayes. 

1853.    Dosinia  crocea,  Deshayes.     B.  M.  Cat.,  pp.  8,  9, 

No.  10. 
1862.    Dosinia  crocea,  Romer.     Mon.  Dosinia,  p.  71,  pi. 
13,  f.  4,  4^7,  U, 
Hab. — San  Remo. 
Obs. — Type  from  Flinders  Island  and  in  the  British  Museum. 

Dosinia  variegata.  Gray. 

1838.    Artemis  variegata.   Gray.      Analyst,   vol.   viii.,  p. 

309. 
1850.    Artemis  variegata.  Reeve.     Gonch.  Icon.,  vol.  vi., 

pi.  6,  f.  33^1,  nob  d  and  c, 
1852.    Artemis  variegata,  Sowerby.     Thes.   Conch.,   vol. 
ii.,  pt.  13,  p.  675,  No.  72,  pi.  144,  f.  83. 
Hab.— Port  Phillip  ;   Western  Port. 

Dosinia  coerulea,  Reeve. 

1850.    Artemis  coerulaea.  Reeve.     Conch.  Icon.,  vol.  vi., 
pi.  4,  f.  25. 

1852.  Artemis  coerulaea,  Sowerby.      Thes.   Conch.,   vol. 

ii.,  pt.  13,  p.  664,  No.  32,  pi.  142,  f.  43,  44. 

1853.  Dosinia   coerulea,    Deshayes.       B.M.   Cat.,   p.    19, 

No.  46. 
1862.    Dosinia  ^erulaea,  Romer.     Mon.  Dosinia,  p.  71, 
No.  86,  pi.  13,  f.  4,  4rt,  U, 
Hab. — Port  Phillip  ;  Western  Port. 

Dosinia  circinaria,  Deshayes. 

1853.    Dosinia  circinaria,  Deshayes.     B.  M.  Cat.,  pp.  9, 
10,  No.  14. 

1862.  Dosinia  circinaria,   Romer.     Mon.  Dosinia,  p.  19, 

No.  16. 

1863.  Dosinia  cydippe,  A.  Adams.     P.Z.S.  Lond.,  p.  224. 
1885.    Dosinia  circinaria,  E.  A.  Smith.     Chall.  Zool.,  vol. 

xiii..  Lam.,  p.  150,  pi.  1,  f.  2. 
1890,    Dosinia  circinaria,   Whitelegge.     Jour.   Roy.  Soc^ 
N.S.W.,  vol.  xxiii.,  p.  240,  No.  105  (p.  78  in 
list). 
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1898.    Luoina     (Oodakia)    ambigua,     Brazier.  P.L.S. 

N.S.W,,  vol.  xxiii.,  pt.  2,  p.  272. 
1901.    Doaiuia  cincinaria,  Tate  and  May.     /rf.,  vol.  xxvi,, 
pt.  3,  p.  429. 
Hab.— Rye  to  Portsea,  Port  Phillip;    Western  Port, 
Oba. — Tlie  type  of  L.  ariibigua,  Brnzier,  ia  in  the  posseasioi]  of 
Mrs,  Kenyon,  and  has  been  examined,  so  that,  there  is  no  doubt 
aijout  its  inclusion,  with  the  iibove,  it  is  simply  a  stunted  form 
with  irregular  lines  of  growtli. 

Genus,  Tapes,  Megerle  von  Miihlfeldt,  1811. 

Tafbb  fabaoblla,  Deshayes. 

1853.    Tapes  fabaRella,   Ueshayes.      P.Z.S.  Lond.,  p.    10, 

No.  45. 
1853.    Tapes  fahagella,  Desliayes.     B.  M.  Cat.,  pt.  1,  p. 

182,  No.  63. 
1864.    Tapes   fabagella,    Reeve.      Conch.    Icon,,    vol.    xiv., 

pi.  13,  f.  66. 
1869.    Tapes  fabagella,  Romer.      Mod.   Venus,  p.  91,  No. 

68,  pi.  3!,  I.  2,  2a,  lb. 
1876.    Rupellaria  veticalata,  T.  Woods.     P.R.S.  Tas.,  p. 

159. 
1878.    Tapes  flabagella,   Angas.       P.Z.S.  Lond.,   p.   870, 

No.  61. 
1885.    Tapes  (Amygdala)  fabagella,  E,  A.  Smith.     Chall. 

Zool.,  vol.  xiii..  Lam.,  p.  116. 
1901.  Tapes   fabagella,  Tate  and  May.     P.L.S.  N.8.W., 
vol.  xxvi.,  pt,  3,  p.  429. 
Hab.— Common  in  Port  Phillip  and  Western  Port.     Pucbla 
Coast. 

Obs. — Tate  and  May  include  in  the  synonooiy  of  the  above 
Tapes  victoriae,  T.  Woods,  the  type  of  which  is  in  the  National 
Museum,  Melbourne,  but  from  our  examination  we  have  referred 
that  shell  to  Chione  strigosa. 

Tapes  galactites,  Lamarck. 

1818.    Venus  galactites,  Lamarck.     Anim.  S.  Vert.,  vol. 
v.,  p.  599,  No.  52. 
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1819.    Venus  galactites,  Lamarck.     Id,  (ed.  Desh.),  vol. 

vi.,  p.  359,  No.  52. 
1827.    Venerupis  galactites,   Gray,   in   King's   surv^  of 

Australia,  vol.  ii.,  p.  475,  No.  7. 
1839.    Venus  galactites,  Lamarck.     Anim.  S.  Vert.  (3rd 

ed.  Deshayes  and  Edwards),  vol.  ii.,  p.  614, 

No.  52. 
1842.    Venus  galactites,  Hanley.     Cat.  Rec.  Biv.  Shells, 

p.  123. 

1852.  Tapes  galactites.  Sowerby.     Thes.  Conch.,  vol.  ii., 

p.  695,  pi.  151,  f.  132. 

1853.  Tapes  galactites,  Deshayes.     B.  M.   Cat.,  pt.  1,  p. 

183,  No.  66. 
1856.    Venus  galactites,  Hanley.     Cat.  Rec.  Biv.  Shells, 

p.  358,  pi.  15,  f.  51. 
1864.    Tapes  galactites,  Reeve.     Conch.  Icon.,  vol.  xiv., 

pi.  12,  f.  65. 
1869.    Tapes  galactites,  Romer.     Mon.  Venus,  p.  93,  No. 

72,  pi.  32,  f.  3. 
1878.    Rupellaria  subdecussata,  T.  Woods.     P.R.S.  Tas., 

p.  52. 
1901.    Tapes  galactites,  Tate  and  May.     P.L.S.  N.S.W., 
vol.  xxvL,  pt.  3,  p.  429. 
Hab. — Very  common  in  Port  Phillip ;    Western  Port ;  Ander- 
son's Inlet  and  Kilcunda  (W.  H.  Ferguson). 


Family  Cardiidae. 
Genus  Cardium,  Linnaeus,  1758. 

Cahdium  cygnorum,  Deshayes. 

1854.    Cardium   cygnorum,   Deshayes.       P.Z.S.  Lond.,   p. 

331,  No.  63. 
1865.    Cardium       (Trachycardiura)      cygnorum,      Angas. 

P.Z.S.  Lond.,  p.  651,  No.  53. 
1878.    Cardium  cygnorum,  T.  Woods.     P.R.S.  Tas.,  p.  53. 
Hab. — Old  valves  occasionally  obtained  at  Carrum,  Rye,  Port- 
sea,  Port  Phillip  ;  dredged  alive  Western  Port. 
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Cardicm  pdlchellum,  Omy. 

1840.  CardiuniatriatuIum,8owerby(nonBrocGhi).    P.Z.S. 
■  Loud.,  p.  105. 

1841.  Cardium  striatulum,  Sowerby.     Couch.  III.,  sp.  9, 

pi.  49,  f.  16,  and  pi.  177,  t  45. 

1842.  Cardium    striatulum,    Hanley.       Cat,    Rec.    Biv. 

Shells,  p.  135. 

1843.  Oardium    pulclielluin,    Gray.       Dieffenbnch's    New 

Zealand,  vol.  ii.,  p.  252. 

1844.  Cardium  pulcliellum,  Reeve.     Couch.  Icon.,  vol.  ii., 

pi.  8,  i.  42. 
1844.    Cardium  striatulum,  Reeve.     Id.,  pi.  86,  t  60. 
1856.    Cardium     Btriatulum,     Hanley.        Cat.    Rec.     Biv. 

Sheila,  p.  363,  pi,  17,  f.  9, 
1873.    Cardium  striatulum,  Hutton.     Cat.  Moll.  N,Z.,  p. 

73,  No.  80. 
1878.    Cardium    pulchellura,     Angas.       P.Z.S.  Loud.,    p. 

870,  No.  64. 
1880.    Cardium  striatulum,  Huttoii.     Man.   N.Z.    Moll.. 

p.  l.'>3. 
1885.    Cardium    (Bucardium)   pulchellum,  E.    A.    Smith. 

Chall.  Zool.,  vol.  xiii.,  Lam.,  p.  161. 

1901.  Oardium    pulchellum,    Suter.     Trans.    N.Z.    Imt., 

vol.  xxxiv.,  p.  222. 

1902.  Cardium  striatulum,  Hedley.      Mem.  Austr.  Mub., 

vol.  iv.,  pt.  5,  p.  322. 

Hah.— Off  Port  Phillip,  and  off  East  Moncoeur  Island,  Bass 
Strait  (Challenger)  ;  Port  Phillip  Heads  {J.  B.  Wilson) ;  Portsea  ; 
dredged  off  Rhyli,  Western  Port,  about  6  fathoms. 

Obs. — We  quite  agree  with  Mr.  E.  A,  Smith's  treatment  of 
this  species.  Mr.  Hedley  states  in  his  above  quoted  paper  that 
f.  45,  in  Sowerhy,  Conchological  Illustrations,  is  not  this  shell. 
With  this  we  do  not  agree. 

Cardium  tenuicostatum,  Lamarck. 

1819.    Cardium  tenuicostatum,  Lamarck.     Amm.  S.  Vert. 

(ed.Deali.),  vol.  vi.,  p.  372. 
1839.    Cardium   tenuicostatum.    Lamarck.      Id.   {3rd  ed. 
Deshayes  and  Edwards),  vol.  ii.,  p.  624,  No.  5. 
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1841.    Cardium    tenuicostatura,    Delessert.       Recueil   de 
Coq.,  pi.  11,  f.  6a-c. 

1841.  Cardium  tenuicostatum,  Sowerby.     Conch.  111.,  pi 

162,  f.  36. 

1842.  Cardium  tenuicostatum,  Hanley.     Cat.  Rec.  Biv 

Shells,  p.  130. 
1844.    Cardium    tenuicostatum.    Reeve.      Conch.    Icon. 

vol.  ii.,  pi.  10,  f.  50. 
1856.    Cardium   tenuicostatum,   Hanley.     Cat.  Rec.  Biv 

Shells,  p.  363,  pi.  17,  f.  26. 
1865.    Papyridea  tenuicostata,  Angas.      P.Z.S.  Lond.,  p 
651,  No.  54.  . 
Cardium  tenuicostatum,  Romer.     Conch.  Cab.,  p 

69,  pi.  12,  f.  6,  7. 
Cardium  pallidum,  Romer.     Id.,  f.  92. 
Cardium  radiatum,  Romer.     ///.,  f.  89. 
1878.    Cardium   tenuicostatum,   T.    Woods.     P.R.S.  Tas., 

p.  53. 
1885.    Cardium  (Bucardium)  tenuicostatum,  E.  A.  Smith. 

Chall.  Zool.,  vol.  xiii..  Lam.,  p.  159. 
1890.    Cardium  tenuicostatum,  Whitelegjoje.     Joui*.  Roy. 
Soc.  N.S.W.,   vol.  xxiiL,  p.  240,  No.  114  (p. 
78  in  reprint). 
1901.    Cardium   tenuicostatum,    Tate  and    May.     P.L.S. 
N.S.W.,  vol.  xxvi.,  pt.  3,  p.  430. 
Hab. — Coast   generally.       Rather   common   in   dredgings   off 
Point  Cooke,  Port  Phillip,  3  to  5  fathoms,  sand. 


Family  Chamidae. 
Genus  Chamostrea,  de  Roissy,  1825. 

Chamostre\  albida,  Lamarck. 

1819.    Chama    albida,    Lamarck.       Anim.    S.    Vert.    (ed. 

Desh.),  vol.  vi.,  p.  585. 
?  1822.    Cleidothaerus  chamoides,  Sowerby.      Genera,  f.  1, 

2,  3. 
1835.    Cleidothaerus  chamoides,  Stutchbury.     Zool.  Jour., 

vol.  v.,  p.  98,  pi.  42,  bis. 
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1839.    Cleidothaerns  nlbidus,  Deshayes.      Aiiim.  S.  Vert. 

(3rd    ed.    Deahayea    aiid    Edwards),    vol.    ii., 

p.  684. 
1843,    Chama    albida,    Hanley.       Cat.    Rec.    Biv,    Shells. 

p.  227. 
1843.    Cleidothaerus  chamoidea,  Hanley.     M,  p.  227. 
1856,    Cleidothaerus  chamoidea,  Hanley.      Id.,  p.  387,  pl- 

34,  f.  30. 
1863.    Clianiosti-ea  albida.  Reeve.      Conch.  Icon.,  vol.  xiv., 

pi.  1,  f.  1. 

1875.  Chamostreii  albida,  "Woodward.    Man.  Moll.,  p.  500, 

pi.  33,  f.  14. 
1884.    Chamnstrea    albida,    Tryon.        Struct,     and     Syst, 

Conch.,  vol.  iii.,  p.  202,  pi.  117,  f.  16,  17. 
1887.    Chamostrea  albida,  Fischer.     Man.   de  Conch.,    p. 
1160,  pi.  23,  f.  14. 
Hab.— Port  Phillip  iiud  Western   Port.     Comraoo  in  3  to  6 
fachoma,  rooky  bottom. 

Family  Lucinidae. 
Genus  Lucina,  Brugifere,  1792. 
LVCINA   MINIMA,  T.  Woods. 

1876.  Lucina  minima,  T.  Woods.     P.R.S.  Tas.,  p.  162. 
1878.    Lucina  (Codakia)  tatei,  Angas.      P.Z.S.  Lond.,  p. 

863,  pi.  54,  f.  15. 

1897.    Lucina   minima,  Tate.      T.R.8.  S.A.,    vol.    xxi.,  pt. 
1,  p.  48. 

1903.    Lucina  minima,  May.     P.R.S.  Taa.,  p.  9  (in  pam- 
phlet), f.  12. 
Hab. — Coast  generally. 

Lucina  brazieri,  Sowerby. 

1883.    Tellina  brazieri,  Sowerby.     P.Z.S.  Lond.,  p.  31,  pL 

7,  f.  2  (non  T.  bra/ieri,  Sowerby,  1869). 
1902.    Lucina  brazieri,   Hedley.     Mem.  Austr.  Mus.,  vol, 
iv.,  pt.  5,  p.  319. 
Hab.— Port  Phillip;  Western  Port. 
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LuciNA  HUTTONiANA,  Vanatta. 

1901.    Lucina  (Divaricella)  huttoniana,  Vanatta.      Proc. 

Acad.  Nat.  Sci.,  Philad.,  p.  184,  pi.  5,  f.  14,  15. 

Hab. — Port  Phillip  and  Western  Port;  Puebla  Coast. 

Obs. — This   species   has   been    confused    with    L.    divaricata, 

Lamarck,  L.  dentata,  Wood,  L.  quadrisulcata,  D'Orbigny,  and  L. 

cumingi,  Adams  and  Angas,  and  other  species,  but  it  is  clearly 

distinguished  and  well  defined  by  the  above. 

Lucina  perobliqua,  Tate. 

1892.    Lucina  perobliqua,  Tate.     T.R.S.  S.A.,  vol.  xv.,  pt. 
2,  p.  128,  pi.  1,  f.  10. 
Hab. — Portsea,  Port  Phillip. 

Lucina  paupera,  Tate. 

1892.    Lucina  paupera,  Tate.     T.R.S.  S.A.,  vol.  xv.,  pt.  2, 
p.  129,  pi.  1,  f.  6. 
Hab.— Ocean  Beach,  Point  Nepean. 

Genus  Loripes,  Poli,  1791. 

LoRiPES  ASSiMiLis,  Angas. 

1867.    Loripes  assimilis,  Angas.     P.Z.S.  Lond.,  p.  910,  pL 
44,  f.  8. 
Hab. — Western  Port. 

LORIPES   CRASSILIRATA,    Tate. 

1887.    Lucina   crassilirata,  Tate.      T.R.S.  S.A.,  vol.  ix.» 
p.  67,  pi.  4,  f.  2. 
Hab. — Western  Port. 

LoRiPES  ICTERICA,  Reeve. 

1850.    Loripes  icterica,  Reeve.     Conch.  Icon.,  vol.  vi.,  pi. 

10,  f.  60a,  60d. 
1865.    Loripes    icterica,    Angas.      P.Z.S.   Lond.,    p.    651^ 

No.  59. 
1867.    Loripes  icterica,  Angas.     Id.,  p.  910. 
1878.    Loripes  icterica,  T.  Woods.     P.R.S.  Tas.,  p.  53. 
Hab. — Common  coast  generally. 

Loripes  sp. 

Hab. — Port  Phillip  and  Western  Port. 

Obs. — This  species  we  have  been  hitherto  unable  to  satisfactorily 
identify. 


^ 


Art,    IX. — Fvyfther  Descriptions  of  the  Tertiary  Polyzoa 
of  Victoi'i'x. — Part  IX. 

Bv    C.    M.    MAPLESTONB 

(With  Plates  XVI..  XVII.). 

[Kead  2nd  July,  1903]. 

Dimorphocella,  nov.  gen. 

Two  diatinct  forms  of  cells,  ^ooecia.!  colls  elongated  or  rhoin> 
boidal,  distinct.  Thyrostome  arched  above,  with  a  sinua  in  tlie 
lower  lip.  Ooecial  ceila  inudh  larger  than  the  zooecial,  elongate, 
pyriform  or  oval,  with  a  broad  aperture  and  a  perforated  area  in 
front. 

I  propose  this  genus  for  a  form  presently  to  be  described,  and 
Adeonella  triton,  McG.,  the  systematic  position  oE  which  he 
(Dr.  MacGillivray)  says  adinits  of  great  doubt.'  I  do  not  con- 
aider  it  belongs  to  the  genua  he  places  ifc  in,  if  his  definition  of  it 
given  in  his  catalogue  of  the  Marine  Polyzoa  of  Victoria,  p.  27, 
be  accepted.  Busk  in  the  lleport  of  the  "  Clialletiger  "  Polyzon, 
describes  Adeoneae  as  a  new  family  which  he  divides  into  two 
genera,  Adeona  and  Adeonella,  but  the  characters  upon  which  he 
separ'ates  them  are  purely  zoarial,  and  moreover,  he  states, 
"there  is  no  diflterence  whatever "  in  the  Kooecial  charactariatica 
of  the  genera.  Consequently,  as  zooecial  characteristics  are 
more  relied  upon  now  than  zoarial,  the  genus  Adeonella  I  think 
must  lapse.  l)r.  MacGillivray  places  Adeona  in  Micropore! lidae, 
and  Adeonella  in  Kscharidae,  sub-family  Mucronellinae,  in  bis 
"  Catalogue,"  and  in  his  Monograph  of  the  Tertiary  Polyzoa  of 
Victoria  he  places  Adeonella  in  Schizoporei lidae,  but  does  not 
define  it.  Again,  in  the  description  of  Adeonella,  in  the 
•'  Catalogue  "  the  following  character  is  mentioned,  "  peristome 
developing  a  process  from  each  side  below,  the  two  meeting  in 
the  middle  to  leave  a  round  suboral  foramen  opening  into  the 
throat  in  front  of  the  operculum."  !Now,  no  mention  is  made  of 
such  a  character  in  the  specific  description  of  A.  triton,  it  is  not 
shown  in  the  figures  (pi.  ix.,  figs.  33  and  33a'),  and  this  charac- 

1  TnuiB.  Rcyal  Sociity  Viclorin.  vol.  iv..  p.  90. 
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ter  does  not  appear  in  my  specimen  of  it,  or  in  D.  piriformis ; 
the  front  wall  of  the  zooecial  cells  has  no  foramen,  and  the  peris- 
tome of  A.  triton  is  simply  a  slightly  thickened  margin,  and  in 
D.  pyriformis  it  is  almost  imperceptible.  Therefore,  the  zooecial 
cells  in  both  these  species  being  without  a  foramen,  I  do  not 
consider  they  can  rightly  be  placed  in  Adeonella,  or  that  they 
belong  to  the  Adeoneae,  though  closely  allied. 

Dimorphocella  pyriformis,  n.  sp.  (PI.  XVL,  Fig.  1). 

Zooecia  rhomboidal,  flat ;  margins  linear,  raised ;  a  very  few 
small  pores  round  the  margin.  Thyrostome  lofty,  with  slightly 
raised  peristome ;  a  deep  narrow  sinus  in  the  proximal  border. 
An  avicularium  on  each  side  below  the  thyrostome,  with  the 
mandibles  pointing  horizontally,  and  nearly  meeting  in  the 
median  line.  Ooecial  cells  large,  pyriform,  ventricose  distally  ^ 
aperture  transverse,  lenticular;  an  avicularium  on  each  side 
below  it  with  mandibles  pointing  horizontally  inwards  ;  a  small 
perforated  oval  raised  area  below  the  aperture ;  a  few  minute 
pores,  chiefly  marginal. 

Locality, — Mitchell  River  (J.  Dennant). 

This  difiers  from  Dimorphocella  (Adeonella)  triton,  in  the 
following  respects :  both  the  zooecial  and  the  ooecial  cells  are 
smaller ;  in  the  infertile  zooecia  the  avicularia  are  horizontal,  not 
vertical ;  the  thyrostome  has  a  deep  narrow  sinus  instead  of  a 
very  broad  one ;  the  ooecial  cells  are  pyriform,  not  oval,  and  the 
distal  part  is  ventricose ;  the  perforated  area  is  small,  somewhat 
raised ;  the  aperture  much  smaller  and  narrower,  and  the  pores 
on  the  surface  are  very  small  and  easily  overlooked. 

I  have  drawn  an  ooecial  cell  and  part  of  a  zooecial  one  of  D. 
triton  (Fig.  2),  to  show  the  difl'erence  between  the  two  species^ 
and  also  because  the  ooecial  cell  has  a  more  perfect  perforated 
area  than  that  shown  in  Dr.  MacGillivray's  figure.  The  two 
species  are  mounted  on  the  same  slide,  as  under  a  simple  lens  they 
appeared  to  be  the  same. 

Phylactella  cribrosa,  n.  sp.    (PI.  XVL,  Fig.  3). 
Zoarium  encrusting.      Zooecia  irregularly  oval,  covered  with 
large  perforations.     Thyrostome  oblong ;   peristome  much  raised 
and  rugose. 


142     Proceedings  of  tlie  Royal  Society  of  Victoria, 

Locality. — Wilkinson's,  No.  4  (Hall  and  Pritchard). 

A  small  fragment  only.  This  is  near  P.  porosa  (McG.),  but 
the  zooecia  are  larger  and  tiiere  is  no  space  devoid  of  pores  below 
the  thyrostome  as  in  that  species. 

Schismopora  circumvaliata,  n.  sp.     (PI.  XVL,  Fig.  4). 

Zoarium  encrusting.  Zooecia  oval,  ventricose  ;  surface  coarsely 
granular.  Thyrostome  arched  distally,  proximal  margin  straight, 
with  a  small  sinus  in  the  centre ;  peristome  oval,  very  thick  and 
much  raised. 

Locality. — Spring  Creek  (T.  S.  Hall). 

I  am  doubtful  whether  to  place  this  in  Schismopora  or  Schizo- 
porella,  but  the  thyrostome  is  placed  at  a  considerable  distance 
below  the  highly  raised  peristome  and  in  this  respect  agrees 
rather  with  Schismopora  than  with  Schizoporella.  I  have  only 
the  fragment  illustrated  and  the  two  lower  zooecia  do  not  appear 
to  be  perfect,  the  lower  portion  is  probably  broken  away. 

Schismopora  otwayensis,  n.  sp.     (PI.  XVL,  Fig.  5). 

Zoarium  small,  globular.  Zooecia  irregularly  arranged,  sub- 
immersed,  surface  smooth.  Thyrostome  semicircular  with  a  sinus 
in  the  proximal  margin ;  peristome  highly  raised,  being  produced 
into  a  tubular,  or  subtubular  elevated  process  on  the  distal 
margin,  surmounted  by  an  avicularium  with  the  mandible  point- 
ing upwards ;  sometimes  a  small  umbo,  with  a  perforation,  on 
the  proximal  margin.  Large  spatulate  avicularia  scattered 
amon^  the  zooecia.  Ooecia  hemispherical  (kettledrum  shaped), 
with  flat  vertical  front  wall. 

Locality. — Cape  Otway  (Hall  and  Pritchard). 

This  resembles  Cellepora  granum  but  the  thyrostome  (or  primary 
orifice)  has  a  sinus  in  the  proximal  margin  which  removes  it  from 
Cellepora,  and  the  avicularium  is  at  the  summit  of  the  tubular 
process  and  not  near  the  base. 

Cellepora  stellata,  n.sp.     (PI.  XVL,  Fig.  6). 

Zoarium  discoid,  raised  in  the  centre.  Zooecia  oval ;  marginal 
ones  produced  distally,  surface  smooth,  front  somewhat  flattened. 
Thyrostome  sub-orbicular  with  distal  margin  incurved  and  an 
avicularium  above. 
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Locality. — Orphanage  Hill,  Geelong  (T.  S.  Hall),  and  Camp- 
bell's Point  (J.  F.  Mulder). 

The  zooecia  in  the  centre  are  generally  imperfect,  through 
erosion.  This  is  near  C.  fossa,  but  differs  from  it  in  the  zooecia 
not  being  so  ventricose,  and  in  having  a  flattened  area  in  front. 

The  marginal  zooecia  project  so  as  to  give  a  stellate  appearance 
to  the  zoaria. 

Solenopora,  nov.  gen. 

Zooecia  ovoid.  Thyrostome  oval,  within  which  is  a  tubular 
process  with  a  circular  pore  on  the  summit.  Ooecium  large, 
globular,  subiramersed. 

This  genus  is  very  near  Cellepora,  but  the  tubular  process  is 
inside  the  thyrostome,  a  unique  condition;  some  of  the  Celle- 
poridae  have  one  on  the  outside. 

Solenopora  tubulifera,  n.  sp.    (PL    Fig.  7). 

Zoarium  encrusting.  Zooecia  ovoid  or  pear-shaped,  subim- 
mersed,  sui-face  smooth.  Thyrostome  oval,  with  peristome  pro- 
duced distally  supporting  inside  a  tubular  process  (probably 
avicularian)  with  a  circular  pore  at  the  summit :  two  raised 
tubular  processes  below  the  thyrostome  and  a  few  scattered  pores 
near  the  base  of  the  zooecia :  spatulate  avicularia  scattered 
among  the  zooecia.  Ooecia  very  large,  globular,  subimmersed 
with  an  irregularly  elliptical  aperture  and  a  small  raised  disk 
below  with  an  oval  pore  it  it. 

Locality. — Wilkinson's,  No.  4  (Hall  and  Pritchard). 

Retepora  uniserlalls,  n.  sp.    (PI.  XVI.,  Fig.  8). 

Zoarium  dendroid  (?).  Zooecia  in  single  series,  oval,  with 
narrow  raised  margins ;  surface  smooth.  Thyrostome  arched 
distally,  proximal  margin  straight,  with  deep  narrow  sinus  in  the 
centre ;  a  spine  on  each  side  about  the  middle.  An  enormous, 
raised  avicularium  below,  covering  almost  the  whole  surface  of 
the  zooecium ;  with  sometimes  two  pores  near  the  proximal  end. 
Above  the  thyrostome  is  an  oval  smooth  depression  which  is 
probably  the  base  of  an  ooecium. 
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ZtfM/iVf.— Mitchell  River  (J.  Dennaat). 

This  is  found  in  a.  very  fragmentary  jstute ;  the  fragments 
being  very  long  in.  proportion  to  their  width,  the  zoaria  were 
probably  dendroid.  On  one,  or  hotli  sides  of  the  zooeL-ia  there  is 
a  perforation,  irregularly  shaped,  which  niay  have  been  caused  by 
the  fracture  of  an  avicularium. 

Retepora  airensis,  n.  sp,    (PI.  XVII.,  Fig.  9). 

Zoariuui  reticulate  (?).  Zooecia  about  two  or  three  abreast, 
elongated,  irregularly  hexagonal,  with  raised  margins;  surface 
slightly  depressed  aod  oovered  with  concave  granulatious. 
Thyroatonie  suborbicular,  witli  raised,  wavy  edged  peristome, 
generally  having  a  pointed  niucro  at  the  proximal  edge.  A  large 
raised  avicularium  below,  with  slightly  curved  mandible  pointing 
proximally.      Dorsal  surface  vibicate,  graaulated. 

Locality, — Aire  Coastal  Beds  (Hall  and  Pritchard). 

This,  if  reticulate,  must  have  had  the  fenestrae  very  large, 
compared  with  the  trabecular,  as  the  specimens  are  all  in  frag- 
ments and  only  a  few  show  any  signs  of  branchinf^. 

Retepora  delicatula,  n.  sp.  (PI.  XVIL,  Fig.  10  and  lOii). 

Zoarium  dendroid  (?).  Zooecia  in  single  series,  elongate,  oval; 
surface  smooth.  Thyrostome  with  raised,  thin  peristome  with  a 
deep  sinus  below.  Very  large,  raised,  vicarious  avicularia  with 
long  slightly  curved  mandibles  pointing  proximally. 

Locality.  —  K\t&  Coastal  Beds  (Hall  and  Pritchard). 

This  is  a  very  delicate  species  and  evidently  dendroid  ;  the 
avicularia  are  very  prominent  and  rival  the  zooecia  in  size.  The 
two  figures  given  are  of  the  same  specimen  tilted  over  laterally, 
the  angular  difference  being  about  45  deg. 

Retepora  arborescens,  n.  sp.     (PI.  XVII.,  Fig.  11  andlla). 

Zoarium  dendroid.  Zooecia  elongated,  surface  covered  with 
large,  convex  granulations.  Thyrostome  suborbicular ;  peristome 
much  raised,  having  a  wide  sinus  proximally.  Large,  raised 
avicularia  with  long  mandible  pointing  proximally  on  some  por- 
tions only  of  zoarium.     Dorsal  surface  vibicate,  grMiulated. 
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Locality. —  Mitchell  River  (J.  Dennant). 

This  a  very  good  example  of  a  dendroid  Retepora.  The  zoaria 
are  generally  without  avicularia,  but  in  the  specimen  of  which  a 
figure,  natural  size,  is  given  about  a  third  of  the  middle  portion 
is  covered  with  large,  raised  avicularia  scattered  over  the  surface 
interfering  with  the  regularity  of,  and  almost  obscuring,  the 
zooecia,  but  that  part  is  not  in  good  preservation  so  I  have  not 
figured  them  ;  on  the  lower  and  upper  parts  the  zooecia  are 
regularly  disposed  and  without  avicularia ;  the  branches  are  not 
the  some  plane,  the  upper  one  recedes  and  the  middle  and  right 
hand  branches  curve  upwards. 

Retepora  complanata,  n.  sp.    (PL  XVII.,  Fig.  12  and  I2a). 

Zoarium  reticulate,  fenestrae  elongated,  oval.  Zoecia  subhex- 
agonal,  elongated,  with  raised  margins ;  surface  finely  granulated. 
Thyrostome  orbicular ;  peristome  raised,  with  a  mucro  pointing 
inwards  on  the  proximal  margin  where  it  expands  in  width  and 
in  the  expansion  there  is  a  small  pore,  probably  avicularian. 
Dorsal  surface  coarsely  granulated,  divided  by  raised  vibices  into 
very  large  areas. 

Locality, — Mitchell  River  (J.  Dennant). 

This  is  characterised  by  the  extreme  simplicity  of  the  form  of 
the  zooecia,  and  the  very  large  areas  on  the  dorsal  surface. 

This  concludes  the  description  of  all  those  Cheilostomatous 
species  that  I  have  been  able,  up  to  the  present  time,  to  deter- 
mine as  new  in  the  material,  from  the  various  Tertiary  deposits, 
that  has  been  kindly  presented  to  me  by  Messrs.  Hall,  Pritchard, 
Dennant,  Kitson  and  others.  I  have  still  a  large  number  of 
specimens  undetermined,  but  I  have  had  sent  to  me  a  great  many 
recent  forms  from  South  and  North  Australia,  New  Hebrides, 
and  other  localities  which  urgently  demand  my  attention,  and  of 
which  a  cursory  examination  hais  shown  me  that  many  of 
them  are  new.  I  had  intended  postponing  dealing  with  these 
until  after  I  had  described  some  new  species  of  fossil  Cyclosto- 
mata,  but  there  is  such  a  difference  of  opinion  as  to  the  proper 
classification  of  this  order,  and  I  see  so  much  difficulty  ahead  in 
determining  their  position,  that  I  will  leave  them  for  a  time ; 

10 
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nevertheless,    there   is   one   new    form    which   I    now   describe, 
because  it  is  a  very  elegant  and  striking  one. 


Hornera  airensis,  n.  sp.    (PI.  XVIL,  Fig.  13  and  13rt). 

Zoarium  dendroid,  dichotomously  branched,  branches  circular 
in  section,  growing  on  one  side  only  (?),  at  an  acute  angle,  and 
parallel  to  one  another,  causing  the  zoaria  to  assume  a  pinnate 
form,  zooecia  undefined,  in  a  double  row,  apertures  alternating ; 
front  surface  with  large  oval  perforations.  Orifice  circular;  peri- 
stomes raised.  Dorsal  surface  with  oval  pores  in  very  regular 
parallel  lines. 

Locality, — Aire  Coastal  Beds  (Hall  and  Pritchard). 

This  is  a  most  elegant  species;  it  is  generally  found  very  frag- 
mentary, but  in  one  lump  of  clay  there  was  a  specimen  with 
several  branches,  which  unfortunately  broke  up  in  the  cleansing 
process. 

This  species  in  some  measure  shows  the  difficulty  above  alluded 
to,  that  there  is  in  dealing  with  the  Cyclostomata  at  present. 
The  regularity  of  the  disposition  of  the  zooecial  apertures  would 
place  it  in  Idmonea  according  to  the  older  authorities ;  though  as 
it  is  "  free  "  (not  encrusting  or  adherent)  it  would  be  placed  by 
some  later  ones  in  Crisina ;  but  as  the  walls  of  the  zooecia  are 
perforated  in  the  same  manner  as  those  of  Hornera  I  place  it  in 
that  genus  and  would  associate  with  it  Idmonea  hochstetteriana, 
Stol.  The  family  Horneridae,  to  which  this  last  genus  (Horn- 
era)  belongs,  Dr.  Gregory,  in  his  Catalogue  of  the  Cretaceous 
Bryozoa  in  the  British  Museum,  includes  in  a  new  sub-order 
Cancellata,  which  removes  this  genus  far  away  from  Idmonea. 


EXPLANATION    OF    PLATES    XVI.,    XVII. 

Fig.  1. — Dimorphocella  pyriformis,  n.  sp. 

„  2. — Dimorphocella  triton,  McG. 

„  3. — Phylactella  cribrosa,  n.  sp. 

„  4. — Schismopora  circumvallata,  n.  sp. 


Pruc.  R.S.   Victoria,  1903.      Piute  XVl. 


^:.k4 


^ 


Proc.  R.8.  rictoTia.  1903.      Plate  XPIL 


10      10" 


a    u" 


J2  12- 


Tertiary  Polyzoa  of  Victoria.  147 

Fig.     5. — Schismopora  otwayensis,  n.  sp. 
6. — Cellepora  stellata,  n.  sp. 
7. — Solenopora  tubulifera,  n.  sp. 
8. — Retepora  uniserialis,  n.  sp. 
9. — Retepora  airensis,  n.  sp. 

10  and  10^. — Retepora  delicatula,  n.  sp. 

11  and  \\a. — Retepora  arborescens,  n.  sp. 

12  and  \2a. — Retepora  complanata,  n.  sp. 

13  and  13^. — Hornera  airensis,  n.  sp. 
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Abt.   X. — Glacial  D&posits  at  Taminick,  Glenrowaii  and 
Greta,  NoHh-Eaatem  DiatHct,   Victoria. 

Bv    A.    E.    KITSON,    F.G.S. 
[E«aii  nth  Jnne,  1B03.] 

The  occurrence  of  glacial  deposits  in  the  North-Eastern  District 
of  Victoria  has  been  known  for  many  years.  They  liave  been 
recorded  liy  Mr.  Noriiiaii  Taylor'  from  Rutherglen  a,nd  Spring- 
burst,  and  Mr.  £.  J.  Dunn  has  observed  them  at  Eldorado  and 
Tarrawiogee. 

Later  on  Mr.  W.  H.  Ferguson  mapped  a  nnmber  of  discon- 
nected occurrences  in  the  Greta  and  Hansen  districts,  and  two 
near  Pelluebla  in  the  Tunganiah  district.  Tliere  are  also 
indicated  on  the  new  geological  map  of  Victoria  two  areas  at 
Wooragee. 

These  occurrences  are  principally  i[i  tlie  basins  of  the  Doma 
Mungi  or  Bhick  Dog  Crepk,  and  of  the  KiJig  and  Ovens  Rivers, 
between  Futter's  and  Tatong  Ranges  on  the  west,  and  the  Pilot 
and  Black  Ranges  on  tlie  east. 

In  the  Taminick  and  Glenrowan  districts  no  previous  record 
of  glacial  deposits  has  been  made,  while  those  in  the  Gret-a 
district,  though  already  mapped,  have  not  yet  been  described. 
A  few  remarks  will  therefore  be  made  upon  them  before  dealing 
with  the  Taminick  and  Glenrowan  o 


Greta  Deposits. 
In  the  parishes  of  Gieta  and  Laceby,  between  the  King  River 
and  the  Fifteen  Mile  Creek,  there  are  no  fewer  than  14  inliers 
of  glacial  deposits  varying  in  area  from  aliout  10  acres  to  3  square 
miles.  They  occur  in  the  broad  plain  west  of  the  King  River. 
The  most  northerly  occurrence,  on  the  boundary  between  the  two 
parishes,    may  be  taken  as  a  typical   example,  and  described   in   a 

1  Geologicil  Report  on  the  North  .Enstem  District.     Prog.  Rep.  Geol.  Surv.  Vic,  No. 
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general  way.  It  covers  an  area  of  about  800  acres,  forming  a 
hill  rising  to  the  height  of  about  120  feet  above  the  general  level 
of  the  surrounding  flats,  and  about  680  feet  above  sea  level. 
This  hill  will  be  referred  to  as  Mundara,  since  Mr.  A.  H.  Smith's 
residence,  "Mundara,"  is  picturesquely  situated  on  its  northern 
slope. 

The  principal  material  visible  on  the  hill  is  a  yellow  and 
reddish-yellow  finely  sandy  and  gravelly  clay  with  pebbles  and 
boulders.  The  colour  of  this  material  may  be  due  to  decomposi- 
tion, but  as  no  natural  or  suitable  artificial  section  was  visible 
the  colour  of  the  underlying  material  could  not  be  ascertained. 
What  can  be  seen,  however,  has  the  appearance  of  till.  On  the 
north-western  side  of  the  hill,  among  the  debris  thrown  out  of  an 
old  well — now  filled  up — are  pieces  of  finely  sandy  and  micace- 
ous shale  or  fissile  mudstone,  with  small  patches  of  comminuted 
carbonaceous  matter,  like  fragments  of  plants.  This  material  is 
fairly  calcareous,  and  of  olive-green  colour.  Whether  it  occurs 
as  a  stratum,  or  only  as  a  large  boulder,  cannot  be  determined  on 
the  visible  evidence. 

Scattered  rather  plentifully  over  the  surface  of  the  hill  are 
numerous  small  and  large  pebbles,  and  a  few  boulders  of  grey 
and  brown  quartzites,  lydianite,  plain,  banded  and  brecciated 
cherts  of  various  colours  from  white  to  black,  quartz,  agates, 
indurated  and  normal  sandstones  and  mudstones,  fine  and 
medium  conglomerates,  quartz  and  felspar  felsites,  and  grey  and 
red  granites ;  while  blocks  of  granite  can  be  seen  embedded  in 
the  material  at  the  surface.  Many  of  these  sandstone  pebbles 
and  blocks  contain  casts  of  brachiopods  of  the  Silurian  period, 
similar  to  those  stated^  by  Mr.  Norman  Taylor  as  occurring  in 
the  glacial  deposits  at  Springhurst.  Fine  examples  of  these  are 
in  the  possession  of  Mr.  A.  H.  Smith. 

Many  of  the  pebbles  are  polished,  widely  grooved,  and  bear 
numerous  striae.  Some  of  them  have  one  side  smoothed  and 
rounded,  while  the  other  side  is  sharply  broken,  or  split  off  longi- 
tudinally, as  if  along  a  joint  plane.  The  striated  pebbles  are 
chiefly  of  yellow,  grey,  and  brown  quartzites,  and  siliceous 
mudstones. 

1  Op.  eit. 
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On  the  top  of  the  hill  there  occur  several  blocks  and  pieces  of 
red  granite  much  resembling  that  of  Futter's  and  the  Mokoan 
Ranges.  The  striated  pebbles  are  fairly  numerous,  and  on  some 
of  them  the  striae  are  not  sharp  and  clear,  but  much  worn  on 
the  edges,  as  if  indicating  long-continued  weathering.  Extended 
and  careful  collecting  would  probably  result  in  examples  of  other 
rocks  and  fossils  than  those  named  being  obtained. 

Glenrowan  and  Taminick  Deposits. 

These  deposits  occur  in  the  valley  lying  between  Futter's 
Range  on  the  east  and  the  Mokoan  Ranges  on  the  west,  from  3  to 
4  miles  north-west  of  Glenrowan,  a  station  on  the  Melbourne  to 
Sydney  railway,  136  miles  from  the  former  city,  and  747  feet 
above  sea  level. 

They  prove  the  westward  extension  of  these  North-Eastern 
glacial  deposits.  No  similar  deposits  have,  as  far  as  ascertain- 
able, been  recorded  within  a  distance  of  at  least  40  miles  to  the 
west  of  Futter's  Range. 

There  are  here  three  inliers  of  the  material.  The  largest  one 
occurs  in  allotments  44^  44^  45^  45^  45»,  61,  Ql\  62,  62\  65, 
parish  of  Glenrowan,  and  forms  a  hill  known  as  Canning's  Hill. 

Canning's     Hill. 

This  hill  is  essentially  composed  of  clay  stones,  sandstones  and 
slates  belonging  probably  to  the  Ordovician  system.  Overlying 
them  are  the  glacial  deposits,  about  50  feet  thick,  which  probably 
belong  to  the  Permo-Carboniferous  (Carboniferous)  system. 

A  thin  cap  of  basaltic  soil  and  basalt,  about  25  feet  thick, 
possibly  of  the  Eocene  period,  covers  portion  of  the  glacial  area. 
The  whole  occurrence  comprises  an  area  of  about  250  acres. 

The  greater  part  of  the  glacial  deposit  consists  of  clayey 
gravels  with  loose  pebbles  of  agates,  quartzites,  cherts,  indurated 
sandstones  and  mudstones,  granites,  felsites,  schists,  quartz,  etc. 
In  fact,  with  the  exception  of  fossiliferous  sandstone  and  calcare- 
ous mudstone,  which  were  not  observed,  the  rocks  of  the  pebbles 
here  are  similar  to  those  at  Mundara.  Though  most  of  the 
material  as  seen  is  loose,  there  are  parts  of  the  hill  where  large 
blocks  of  highly  indurated  ferruginous  grits  and  breccia-conglom- 
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erate  are  visible.  These  consist  of  rocks  similar  to  those  of  the 
loose  pebbles,  and  seem  to  have  been  formed  by  the  binding 
together  of  the  underlying  deposits  by  the  action  of  perlocating 
water  from  the  once  overlying  cap  of  basalt.  The  breccia-con- 
glomerate and  grits  are,  therefore,  younger  than  the  glacial 
deposits.  Fragments  and  small  blocks  of  them  occur  among  the 
pebbles  on  other  portions  of  the  hill. 

Along  the  flank  of  the  hill  on  its  north-western  side  there  is  a 
reddish-yellow  clayey  soil,  greatly  resembling  that  constituting 
the  main  mass  of  the  deposits  at  Mundara.  Lumps  of  granite 
similar  to  that  of  Futter's,  and  the  Mokoan  Ranges  occur  loose 
on  the  surface  among  the  large  blocks  of  ferruginous  breccia- 
conglomerate. 

With  reference  to  glaciated  pebbles,  it  may  be  mentioned  that 
in  only  a  few  cases  have  undoubted  striae  been  observed.  The 
general  shape  of  the  pebbles,  however,  combined  with  thq  great 
general  resemblance  between  these  deposits  and  those  at  Mundara, 
and  the  occurrence  of  the  few  finely  striated  pebbles  appear  to  be 
sufficient  evidence  to  prove  their  glacial  origin. 

The  nature  of  the  underlying  Ordovician?  strata  has  been 
ascertained  by  shafts  sunk  through  the  basalt  near  the  top  of 
the  hill.  Two  of  these  shafts  bottomed  on  the  Palaeozoic  sand- 
stones and  slates  at  40  feet,  after  passing  through  from  20  to  25 
feet  of  soil  and  decomposed  basalt,  and  from  9  to  20  feet  of 
glacial  material ;  the  other  bottomed  on  similar  sandstone  at  22 
feet,  after  passing  through  12  feet  of  soil  and  decomposed  basalt, 
and  10  feet  of  glacial  material. 

In  the  glacial  material  a  little  tine  and  coarse  gold  was  found, 
but  not  in  payable  quantity. 

Canning's  Hill  rises  to  the  height  of  about  60  feet  from  the 
flats  to  the  south,  or  about  650  feet  above  sea  level. 

The  basalt  on  the  hill  is  of  exceedingly  fine  texture,  and  dark 
blue  colour,  weathering  with  grey  and  brown  surfaces  into  a 
chocolate  soil.  Numerous  rounded  pieces  litter  the  surface  of  the 
hill  on  its  highest  position,  and  the  general  appearance  of  the 
rock  is  similar  to  that  of  the  "  Older  Basalts  "  of  Victoria.  The 
occurrence  of  this  small  outlier  here  is  of  interest,  since  no  other 
basalt  occurs  in  the  district.  The  nearest  known  occurrence  is 
that  on  the  divide  between  the  Boggy  and  Fifteen  Mile  Creeks, 
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a  distance  of  14  miles  in  a  direct  line  to  the  south  south  east. 
The  altitude  of  this  basalt  is  somewhere  about  2000  feet. 

The  question  of  whether  or  not  it  is  a  collection  of  basaltic 
material  brought  down  by  the  same  agency  as  transported  the 
pebbles,  or  is  the  remnant  of  an  old  volcanic  flow  filling  an  old 
valley  is  one  that  deserves  consideration.  A  microscopical  exam- 
ination is  necessary  to  determine  whether  it  is  a  true  "  older 
basalt,"  or  a  representative  of  the  melaphyres,  similar  to  those  of 
the  Upper  Devonian  series,  which  so  closely  resemble  the  "  older 
basalts "  in  general  appearance.  If  the  latter,  by  no  means  an 
improbability,  it  will  be  of  assistance  as  pointing  towards  a 
southern  origin  for  the  glacial  deposits,  since  the  nearest  known 
representatives  of  Upper  Devonian  strata  occur  at  ToombuUup, 
about  16  miles  to  the  south. 

The  other  two  occurrences  of  glacial  deposits  occupy  small 
areas  in  the  parish  of  Taminick,  about  one  mile  to  the  north-north- 
west of  Canning's  Hill.  They  both  form  low  hills,  or  rather 
hillocks,  rising  to  the  height  of  about  25  feet  above  the  flats. 

Sadler's  Hill. 

The  more  easterly  one  comprises  an  area  of  about  30  acres  in 
allotments  32"^  and  33^,  and  will  be  referred  to  as  Sadler's  Hill, 
since  the  greater  part  of  it  is  on  the  property  of  Mr.  J.  R.  C. 
Sadler.  The  material  here  is  more  distinctly  of  a  gravelly  and 
pebbly  character  than  that  on  Canning's  Hill,  and  no  reddish- 
yellow  soil  was  observed.  No  pebbles  showing  distinct  striae 
were  found,  still,  as  a  prolonged  search  was  not  made,  it  is  quite 
probable  they  do  occur  here.  The  deposit  is  otherwise  similar  to 
that  on  Canning's  Hill. 

Cox's  Hill. 

The  other  deposit  occurs  in  allotments  18  and  19,  owned  by 
Mr.  Geo.  Cox,  and  lies  half  a  mile  to  the  west  of  Sadler's  Hill. 
It  has  an  area  of  about  35  acres,  and  will  be  referred  to  as  Cox's 
Hill 

Reddish-yellow  soil,  similar  to  that  at  Canning's  Hill  and 
Mundara,  occurs  here.  Large  and  small  pebbles  are  numerous 
on  parts,  and  though  none    shows  undoubted  striae,  several  of 
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those  found  are  polished,  widely  grooved,  and  have  the  general 
appearance  of  glacial  stones.  They  also  show  the  longitudinal 
splitting  and  transverse  fracturing  so  noticeable  among  the  pebbles 
at  Mundara.  It  is,  therefore,  by  analogy  almost  wholly  that 
these  two  occurrences  are  regarded  as  of  glacial  origin.  There  is, 
however,  to  my  mind,  no  doubt  about  the  matter. 

It  is  very  probable  that  they,  or  at  least  the  visible  portions  of 
them,  are  redistributed  glacial  material. 

All  these  occurrences  lie  among  the  late  Cainozoic  or  younger 
loam  and  clay  of  the  wide  valley  between  Futter's  Range  on  the 
•east,  and  the  Winton  and  Mokoan  Ranges  on  the  west  and  north- 
west. Futter's  Range  consists  of  a  grey  and  red  granite  of  fine  and 
medium  texture,  as  well  as  of  aplite,  while  the  Mokoan  Ranges  are 
•composed  of  similar  granites  and  aplite,  and  early  Palaeozoic  strata, 
probably  Ordovician  or  even  pre-Ordovician.  The  granite  is  dis- 
tinctly intrusive,  and  can  he  seen  to  ramify  the  sediments  in 
many  places  along  the  southern  and  eastern  flanks  of  the  latter. 
The  Winton  Ranges  consist  of  altered  sediments  similar  to  those 
•of  the  Mokoan  Ranges. 

Along  the  valley  to  the  north  of  Sadler's  Hill,  and  distant 
from  it  some  70  chains,  there  is  another  inlier  of  Ordovician? 
strata,  forming  a  hill  rising  to  about  50  feet  above  the  flats.  No 
glacial  deposits  similar  to  those  on  Sadler's,  Cox's  and  Canning's 
Hills  are  observable  on  it.  The  same  may  be  said  with  regard  to 
several  similar  inliers  in  the  same  valley,  but  to  the  west  and 
south-west  of  those  mentioned.  The  reason  of  this  is  not 
-apparent,  assuming  the  glacial  deposits  to  have  originally  been 
portion  of  one  mass,  and  the  question  as  to  whether  they  are  due 
to  a  glacier  or  to  floating  ice  is  one  that  can  hardly  be  settled  on 
the  present  available  evidence. 


Akt.   XL — Volcanic  Necks  at    Anderson's    Inlet,  South 

Gippsland,  Victoria. 

By  a.  E.  KITSON,  F.G.S. 

(With  Plates  XVIH..  XIX.). 
[Read  11th  June,  1903]. 

In  his  valuable  Report  on  the  Geology  and  Mineral  Resources 
of  South  Gippsland,^  Mr.  R.  A.  F.  Murray,  late  Government 
Geologist,  thus  briefly  describes  an  occurrence  of  volcanic  rock, 
and  illustrates  it  by  a  section  and  ground  plan  : — "  Fig.  7  illus- 
trates the  section  at  Townsend  Blulff,  with  an  apparent  lava  pipe, 
whicb  occurs  in  a  circular  form,  about  20  yards  in  diameter." 

Having  for  a  long  time  desired  to  see  the  occurrence,  it  was 
not  until  recently  that  an  opportunity  was  ajfforded  to  do  so.  A 
close  examination  then  disclosed  the  fact  that  a  most  interesting 
geological  occurrence  was  here  visible.  Its  intimate  connection 
with,  though  considerable  diversity  from,  volcanic  occurrences  in 
the  adjoining  district  makes  it  necessary  to  allude  briefly  to  the 
latter.  Before  doing  so,  however,  it  will  be  advisable  to  make  a 
few  remarks  on  the  general  geology  of  the  district. 

From  the  accompanying  map  of  the  geology  of  this  portion  of 
South  Gippsland,  which  map  is  based  on  the  new  geological  map 
of  Victoria,  compiled  by  Mr.  Arthur  Everett,  it  will  be  seen  that 
between  the  Tarwin  and  the  Bass  Rivers,  the  country  may  be 
divided  physically  into  two  general  divisions,  and  geologically 
into  four. 

Physiography. 

Divisiofi  I. — Between  the  Bass  and  the  Powlett  Rivers  the 
country  consists  of  rugged  hills  reaching  an  altitude  of  over  1000 
feet  near  Korumburra.  They  are  much  broken  by  faults  and 
landslips,  and  form  steep  escarpments  along  the  valleys  of  the 
two  rivers.  Numerous  small  streams  run  through  it,  the  tribu- 
taries of  the  Bass  having  a  general  westerly  course,  while  those 
of  the  Powlett  run  in  a  southerly  direction. 

1   Prog.  Rep.  Geol  Sur.  Vic,  pp.  143,  144. 
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Division  2. — Between  the  source  of  the  Powlett  and  the  Tarwin 
Rivers  the  country  consists  of  undulating  plains,  rising  to  the 
height  of  over  300  feet  above  sea  level  near  Leongatha,  and 
extending  to  the  Southern  Ocean  and  Anderson's  Inlet,  either 
gradually,  as  along  the  valleys  of  Pound,  Screw  and  Wreck 
Creeks ;  or  terminating  abruptly  in  clilffs  up  to  100  feet  high,  a& 
along  the  coast  from  Wreck  Creek  to  west  of  Cape  Paterson. 

Geology. 

Division  i. — The  country  between  the  Bass  and  the  Powlett 
Rivers,  with  the  exception  of  a  small  area  to  be  mentioned  later,, 
consists  almost  wholly  of  felspathic,  argillaceous,  calcareous  and 
carbonaceous  sandstones,  shales  and  mudstones  of  the  Jurassic^ 
system.  They  contain  numerous  seams  of  good  black  coal.  These 
seams  are  chiefly  thin  ones,  varying  from  less  than  one  inch  to 
six  feet.  Within  this  area  are  situated  the  Victorian  Coal  Fields 
of  Outtrim,  Jumbunna  and  Korumburra. 

Dispersed  throughout  the  district,  particularly  in  the  basin  of 
the  Foster,  are  numerous  localised  volcanic  occurrences,  compris- 
ing plugs  and  dykes  of  dolerite  and  basalt,  with  apophyses  there- 
from, representing  the  necks  of  old  volcanoes.  They  vary  in 
extent  from  the  largest  reaching  a  surface  area  of  about  30  acres, 
to  the  smallest,  occupying  but  3  square  feet.  The  exception 
previously  referred  to  is  an  area  of  about  250  acres  at  Kongwak 
on  the  Foster,  where  an  inlier  of  Silurian  occurs. 

Division  2, — The  country  between  the  Upper  Powlett,  the 
western  tributaries  of  the  Tarwin,  and  the  Tarwin  itself  is  diverse 
in  character. 

Around  Leongatha  and  north  of  Ruby  it  is  mainly  of  volcanic 
origin,  comprising  laterite,  flow  basalts  and  tuffs.  There  are, 
however,  strips  of  pebbly  gravels,  and  these,  and  the  volcanics 
rest  on  Jurassic  sandstones  near  Ruby.  These  gravels  belong 
to  the  Cainozoic  system. 

Division  j. — Between  the  Middle  Powlett  (that  part  of  the 
valley  south  of  Outtrim),  Anderson's  Inlet,  and  the  Lower  Tarwin 

1  These  strata  were  formerly  referred  to  by  the  Geological  Survey  of  Victoria  as 
Jurassic,  and  later  on  as  Trias— Jura.  A  reversion  to  the  former  name  has,  however,  now 
been  made. 
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there  is  b.  wide  atretcli  of  country  constituting  the  Powlett  and 
Tftrwin  Plains,  covered  in  the  main  with  pebbly  drift,  gravels 
and  sands,  with  a  few  isolated  patches  of  latevite  tuSs  and  plugs 
of  bitfialt. 

Division  ^.—Between  the  Middle  and  Lower  Powlett  and  the 
coast  there  is  a  varying,  though  thin,  capping  of  setUinents, 
chiefly  clays,  and  aands  of  asolian  origin  covering  the  Powlett 
Plains. 

The  greater  portion  of  the  coast  line  itself  is  composed  of 
Jurassic  strata  forniing  bold  cliffs.  This  series  extends  to  the 
hill  country,  underlying  the  thin  covering  of  Cainozoic  sediments 
over  the  greater  part  of  the  area.  Jurassic  rocks  are  visible  at  the 
surface  for  some  little  distiince  inland  from  the  coast  between 
Wreck  Creek  and  Cape  Paterson ;  while  between  Cape  Paterson 
and  West's  Creek  there  are  two  inliers  of  Silurian  strata, 
discovered  by  Mr.  W.  H.  Ferguson,  during  the  progress  of  his 
survey  of  the  Cape  Paterson  Quarter-sheet. 

During  the  progress  of  my  survey  of  the  Jumbunna  Quarter- 
sheet,  extending  from  the  Powlett  Valley  to  Korumburra, 
numerous  small  and  large  volcanic  plugs  and  stumps  of  old 
volcanoes  were  found,  as  has  already  been  mentioned.  They 
have  been  intruded  into  or  thrust  through  the  carbonaceous  strata 
of  the  Jurassic  system.     They  comprise  three  general  types  of 

(a)  A  coarsely  crystalline  rock,  probably  dolerite,  comprising 
the  largest  neck,  and  several  smaller  ones. 

(i))  A  dense  olivine  basalt  with  large  included  crystals  of 
hornblende,  biotite  and  felspar  scattered  through  it,  besides 
fragments  and  blocks  of  the  invaded  strata,  and  usually  occurring 
as  small  and  medium  plugs. 

(c)  A  dense  or  finely  crystalline  basalt  as  a  rule,  with  or 
without  amygdules  of  calcite,  and  small  patches  of  olivine.  This 
occurs  as  small  plugs  and  dykes. 

An  occurrence  similar  to  these  was,  therefore,  expected  at 
Townsend  Bluff,  but  examination  revealed  a  neck  of  different 
character.  Though  containing  a  considerable  amount  of  basalt 
it  consists  for  the  greater  part  of  clastic  volcanic  material  such 
as  agglomerate,  tuff,  lapilli,  and  what  appears  to  be  volcanic  mud 
with  included    blocks  and   fragments  of   the  adjacent  Jurassic 
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strata,  and  decomposed  basalt  of  different  character  to  that  of  the 
basalt  in  mass. 

I  was  also  informed  by  Mr.  A.  Cuttriss,  a  resident  of  the 
locality,  that  basalt  occurred  in  two  places  in  the  cliffs  further  to 
the  east.  The  locality  indicated  was  subsequently  examined,  and 
furnished  three  additional  examples  of  necks,  one  of  them  of  much 
greater  size  than  that  of  Townsend  Bluff.  For  the  most  part 
these  occupy  an.  area  beyond  tidal  influence,  so  that  their 
characters  are  not  nearly  so  well  shown  as  in  the  smallest,  but 
splendid  example  to  the  west.  They,  however,  possess  features 
distinct  from  this  one,  and  will  be  described  in  detail  in  their 
turn. 

For  the  sake  of  convenience  the  necks  will  be  referred  to  by 
numbers,  commencing  with  that  at  Townsend  Bluff*. 

Volcanic  Neck,    1. 

This  neck  is  located  at  Townsend  Bluff,  at  the  mouth  of  Screw 
Creek,  on  the  beach  opposite  allotment  2,  parish  of  Drumdlemara. 
It  occurs  among  Jurassic  sandstones,  shales  and  mudstones, 
planed  down  fairly  level,  and  exposed  at  low  tide.  It  has  a 
roughly  circular  shape  with  irregularities,  the  greatest  one 
forming  a  pronounced  bulge  in  the  south  eastern  portion.  Its. 
diameter  in  this  direction,  as  far  as  visible,  is  about  25  yards, 
while  a  north  and  south  diameter  is  about  21  yards.  Nearly 
the  whole  of  the  periphery  is  visible. 

For  a  considerable  portion  of  its  periphery,  especially  on  the 
north,  west  and  south  there  is  a  narrow  shell — if  it  may  be  so 
called — of  a  finely  vesicular  scoriaceous  basalt,  or  mud  basalt. 
This  has  a  laminated  appearance,  the  jointing  being  vertical,  or 
parallel  with  the  wall  of  the  neck.  This  shell  stands  up  above 
the  general  level  of  the  neck,  owing  to  its  greater  resistance  to 
decomposition  and  wave  action.  Owing  to  its  jointed  character 
it  is  impossible  to  obtain  a  museum  specimen,  and  it  weathers- 
into  a  ragged  surface.  This  shell  is  only  a  few  inches  thick,  but 
similar  material,  though  quite  decomposed,  and  still  exhibiting 
its  laminated  appearance  extends  for  some  few  feet  into  the  neck. 
There  are,  however,  several  isolated  patches  of  the  hard  rock  in 
the  body  of  the  neck,  the  largest  one  occupying  the  visible  south- 


I 


158     Proeeedinga  of  the  Royal  Society  of  Victoria. 

■enBtern  portion  of  the  ueck.  Whether  or  not  it  extends  to  the 
inai^n  of  the  neck  could  not  be  determined,  as  Band,  mud  and 
sea-weed  obscure  the  surface. 

The  main  portion  of  tlie  neck  consiata  of  agglomerate,  formed 
of  a  heterogeneous  mixture  of  blocks  and  fragments  o£  decomposed 
basalt,  different  io  character  from  that  present  in  a  hard  state; 
Jurassic  strata,  such  as  saudstones,  shales  and  mudstones  ;  tuff, 
lapilli,  aud  a  material  that  looks  like  a  volcanic  mud.  The 
included  fragments  of  Jurassic  strata  are  in  some  cases  consider- 
ably indui-ated,  hut  generally  show  little  evidence  of  alteration. 
In  the  northern  portion  this  material  is  of  finer  texture,  and 
shows  rude  prismatic  and  spheroidal  structure.  AloDg  the 
southern  edge  for  several  yards  io  two  separate  streaks,  lying 
between  the  iaminated  basalt  and  the  containing  sandstones, 
there  occurs  vertically  laminated  tuff,  varying  from  a  quai'ter  of 
an  iuch  to  9  inches  in  thickness.  The  included  blocks  of  Jurassic 
sandstones,  mudstones  and  shales  range  in  size  up  to  6  feet  by  4 
feet,  those  of  decomposed  basalt  being  much  smaller. 

The  northern  portion  of  the  neck  runs  out  into  a  sharp  point 
where  the  contiguous  fine  argillaceous  sandstone  shows  distinct 
curved  structure  on  a  small  scale,  the  jointing  being  about  vertical, 
Jind  following  the  curve  of  the  adjacent  part  of  the  periphery. 

The  sandstone  is  slightly  hardened,  but  otherwise  not  altered. 

The  Jurassics  here  form  portion  of  a  dome  which  extends  along 
the  beach  in  a  north-easterly  direction.  The  neck  has  been 
formed  io  the  north-western  portion  of  this  dome.  The  contigu- 
ous strata  dip  generally  N.W.  at  about  28  deg.  on  the  north- 
western edge,  and  curve  a  little  to  the  K,  along  the  northern 
edge.  Numerous  faults  may  be  seen,  but  their  characteristics 
cannot  be  definitely  ascertained  owing  to  the  overlying  sand, 
mud  and  water.     They  will  be  briefly  described  under  a  separate 

Volcanic  N"bck,  2. 

This  neck  is  a  nmch  larger  one  than  Neck  1,  in  fact  it  is  the 
largest  of  the  group.  In  character  it  differs  greatly  from  Neck  1. 
Almost  its  whole  visible  portion  consists  of  an  agglomerate. 

It  has  a  visible  length  from  north  to  south  of  about  12  chains, 
and  a  visible  breadth  of  about  S  chains.     It  appears  both  at  and 
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below  high-water  mark,  and  in  the  cliff,  where  it  forms  a  distinct 
swelling  in  the  coast-line.  Below  high-water  mark  it  can  be  seen 
fairly  well  in  some  places,  though  the  greater  portion  within  tidal 
influence  is  covered  with  sand  and  mud.  It  disappears  beneath 
the  northern  channel  of  Anderson's  Inlet  with  a  breadth  of  some 
six  chains,  and  probably  continues  in  a  south-south-easterly 
direction  for  several  chains  more.  Neither  its  eastern  nor  its 
western  margin  can  be  seen,  owing  to  mud  and  sand,  but  the 
occurrence  of  basalt  and  agglomerate  three  chains  to  the  east  of 
the  visible  margin  probably  proves  that  it  extends  easterly  for  that 
distance. 

Jurassic  sandstones,  however,  which  outcrop  close  to  this  spot, 
clearly  limit  its  further  extension  in  that  direction.  On  the 
western  side  no  rock  is  visible  among  the  mangrove-covered  mud 
and  the  sand  of  the  channel  west  of  a  southerly  line  along  the 
visible  western  margin. 

In  the  cliffs  the  eastern  and  western  margins  are  both  marked 
by  small  gullies.  On  the  opposite  side  of  each  of  these  gullies 
the  grey  soil  from  the  Jurassics  affords  a  clear  distinction  from 
the  black  soil  of  the  volcanics. 

The  form  of  this  neck  as  seen  is,  therefore,  roughly  that  of  a 
truncated  ellipse.  By  far  the  greater  visible  portion  of  it  con- 
sists of  agglomerate,  the  main  mass  of  which  is  composed  of  coarser 
fragments  than  that  of  Neck  1.  It  contains  fair-sized  lumps  of 
hard  dense  fine-grained,  highly-spheroidal  basalt,  with  patches  of 
green  olivine.  In  the  cliff  the  agglomerate  can  be  seen  in  un- 
decomposed  blocks  constituting  a  very  hard  rock.  On  the  beach, 
where,  subject  to  the  action  of  salt  water,  it  is,  as  a  rule,  quite 
decomposed,  when  the  contained  fragments  can  be  easily  separated 
from  the  matrix.  Some  of  the  agglomerate,  again,  is  an  intimate 
mixture  of  dark  dense  basalt  in  small  fragments,  calcite,  and  an 
amorphous  or  crypto-crystalline,  pasty-looking  material.  It 
weathers  with  a  brown  surface,  on  which  the  fragments  of 
basalt  show  as  dark  blotches. 

There  are  several  kinds  of  basalt  distributed  through  the  mass. 
One  found  near  the  foot  of  the  cliff  is  a  very  dense  dark  basalt  of 
medium  texture  and  high  specific  gravity.  It  contains  a  good 
deal  of  calcite,  which  occurs  in  amygdules,  as  films  along  joint 
planes,  and  in  patches  merging  into  the  basalt.     It  decomposes 
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with  a  reddish-brown  surface,  bu^  forms  a  fairly  dark  soil.  A 
fair-sized  patch  of  similar  rock  occurs  on  the  beach  under  high- 
water  mark.     It  wears  into  ragged  edges. 

A  very  vesicular  basalt,  of  fine  texture  and  brownish-grey 
colour,  occurs  as  a  block  among  agglomerate  in  the  cliff.  The 
vesicles  are  apparently  caused  by  the  decomposition  and  removal 
of  the  carbonate  of  lime  from  amygdules  of  calcite.  There  is 
also  a  little  lapillaceous  tuff,  consisting  for  the  most  part  of 
fragments  the  size  of  peas,  and  showing  distinct  bedding.  It 
has  a  considerable  amount  of  greenish-grey  volcanic  mud,  and 
blunted  pieces  of  the  fine  decomposed  basalt  up  to  the  size  of 
pigeons'  eggs.  A  pretty  rock  of  light  drab-grey  colour,  grading 
to  yellow  at  the  surface,  a  decomposed  basalt,  occurs  as  an 
inclusion  in  dense  basalt  on  the  beach,  west  of  the  private  jetty 
built  by  Mr.  Cuttriss.  It  is  composed  of  multitudes  of  thin, 
narrow,  transparent,  colourless  crystals  up  to  one-sixteenth  of  an 
inch  in  length,  set  in  a  matrix  of  yellowish  clay,  probably  decom- 
posed felspar.  Another  kind  of  decomposed  basalt  of  light  grey 
and  yellow  colours  occurs  at  this  spot.  It  is  an  intimate  mixture 
of  minute  crystals  with  occasional  vesicles  of  clay.  It  resembles 
very  much  the  included  pieces  of  decomposed  basalt  in  the  agglo- 
merate of  Neck  1. 

There  are  two  other  rocks  found  in  this  dense  basalt  which  are 
of  interest.  One  is  of  dense,  hard,  dark  blue  amorphous  material 
with  small  amygdules  of  yellowish-brown  ferruginous  powder. 
It  is  a  rock  with  a  peculiar  appearance,  and  gives  one  the 
impression  of  being  a  form  of  a  mud  lava  or  basaltic  mud.  It 
also  contains  small  patches  of  olivine,  partially  altered  about  the 
edges  into  an  opaque  white  substance.  Small  lenticles  of  this 
hard  amorphous  material  also  occur  in  parts  of  the  agglomerate 
in  the  cliff,  and  they  would  probably  be  turned  by  decomposition 
into  the  brownish-grey  mud  comprising  the  lenticles  in  the 
decomposed  agglomerate  on  the  beach. 

The  other  rock  is  a  light  and  medium  grey  compact  mud,  with 
numerous  very  small  amygdules  of  a  brown  glassy  mineral.  The 
rock  weathers  a  light  grey,  and  is  a  good  deal  like  the  last 
mentioned.  They  both  appear  to  have  been  formed  from  the 
solidification  of  pasty  material  of  basaltic  origin,  perhaps  crushed 
or  ground-up  basalt  mixed  with  liquids,  and  to  have  gained  their 
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olivine  crystals  from  this  rock,  or  picked  them  up  as  fragments 
during  movement  in  the  neck. 


Included  Pebbles. 

The  speciw-i  feature  of  interest  in  this  agglomerate  is,  however, 
the  presence  of  numerous  small  and  medium-sized  pebbles  and 
fragments  of  pebbles.  These  occur  in  some  places  in  considerable 
numbers,  and  maybe  seen  either  lying  loose  on  the  surface  of  the 
disintegrated  material,  or  embedded  in  the  matrix.  The  pebbles 
range  from  the  size  of  mere  gravel  to  that  of  a  goose's  ^^;^,  In 
fact,  one  large  pebble  of  quartzite  was  found  on  the  mud-covered 
surface  east  of  the  jetty,  but  within  the  boundary  of  the  neck. 
This  pebble  weighs  several  pouhds,  and  is  8  inches  long  by  Sc- 
inches broad  and  3^  inches  thick.  Judging  by  its  appearance 
when  found,  and  its  location,  it  had  apparently  been  disintegrated 
from  the  subjacent  material.  These  pebbles  occur  chiefly  to- 
wards the  southern  end  of  the  neck,  west  of  tlje  jetty,  but  they 
probably  also  occur  between  here  and  the  foot  of  the  cliff.  Drift 
and  blown  sand,  however,  covered  with  tea-tree,  hide  the 
surface  of  the  neck  from  sight.  A  few  pebbles  are  also  obtain- 
able from  the  soil  in  the  cliffs. 

Comparatively  few  of  them  occur  entire.  Most  of  them  have 
been  transversely  fractured,  or  have  lost  chips.  Their  general 
shape  is  a  flattened  oval ;  some  are  cylindrical ;  others  rounded 
and  flattened,  oval  truncated,  flat,  quadrangular  and  semi-rounded 
and  irregularly  shaped  with  flattened  sides.  A  few  show  rude 
facetting.  They  comprise  the  following  rocks,  as  well  as  can  be 
determined  roughly,  viz :  olive  mudstone ;  red,  brown,  yellow, 
dark  black,  blue  and  reddish-brown  plain  and  banded  jaspers, 
odd  ones  showing  thin  streaks  of  white  silica ;  greenish-grey  and 
bluish-grey  slightly  pitted  rocks  like  hornstone ;  yellowish-white 
quartz  schist ;  fine  to  coarse  yellowish- white,  bluish-grey,  brownish- 
grey  and  white  sandstones,  some  with  thin  quartz  veins ;  white, 
yellow  and  rose  quartz  of  various  kinds,  transparent  and 
opaque,  semi-opaline,  chalcedonic,  and  opaque-white,  with  thin 
transparent  veins  of  silica ;  plain  and  banded  quartzites  of  grey, 
brown,  bluish-grey,  black,  and  reddish-grey  colours,  and  a  blue 

variety   showing  a  network   of  white  veins ;    altered   quartz — 
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conglomerate  of  grey  colour  ;  grey,  greenish-brown,  yellow,  bluish- 
grey,  white,  grey  and  black  plain  cherts,  and  black,  grey,  white, 
brown  and  dark-blue  mottled  cherts ;  a  grey-coloured  rock  like 
quartz  felsite ;  white  and  pale  yellow  chalcedony,  with  very 
pitted  ragged  edges ;  carnelian ;  chalcedonic  breccia ;  brown 
spherulitic  rock  like  quartz-felspar-felsite  ;  silicified  wood ;  and 
an  igneous  rock  that  looks  like  a  very  dense  basalt  or 
melaphyre.  It  is  a  crystalline  rock  with  felspar  and  small  green 
crystals  like  olivine,  and  is  of  medium  grey  colour. 

Some  of  the  cherts  have  a  frag  mental  appearance,  and  they  all 
are  extremely  like  the  rock  of  some  of  the  pebbles  of  the 
Cainozoic  gravels  of  the  Powlett  and  Tarwin  Plains,  They  have 
undoubtedly  been  derived  from  the  same  source,  or  from  similar 
rock  masses. 

The  silicified  wood  has  the  same  general  appearance  as  much 
of  that  found  among  Jurassic  strata  in  the  State.  A  micro- 
scopical examination  is,  however,  necessary  before  a  conclusion 
can  be  arrived  at  as  to  its  Jurassic  age.  Certainly  the  Silurian 
or  older  strata  did  not  furnish  it,  and  there  is  no  evidence  of  the 
occurrence  of  any  younger  Palaeozoic  strata  anywhere  near  this 
district,  even  if  plants  of  the  nature  represented  by  the  wood 
flourished  during  those  periods.  The  silicified  wood  may,  never- 
theless, belong  to  the  Carboniferous  or  Devonian  period,  and 
have  been  transported  in  a  silicified  state  by  driftwood,  floating 
ice  or  floating  islets  far  from  its  home.  The  occurrence  of 
large  blocks  and  small  trees  lying  prone  among  fine  and  coarse 
sandstones,  and  including  among  the  roots  of  the  trees  a  bluish 
or  olive  mudstone  quite  distinct  from  the  containing  strata, 
clearly  indicates  their  driftal  origin. 

Should,  however,  this  silicified  wood  be  determined  as  Jurassic, 
it  proves  that  silicitication  of  some  at  least  of  the  carbonaceous 
material  in  the  Jurassic  strata  was  carried  out  during  the 
Jurassic  period. 

Volcanic  Neck,  3. 

This  neck  lies  to  the  north-east  of  Neck  2,  and  about  6  chains 
distant  from  its  northern  end.  Jurassic  strata  occupy  the  inter- 
vening area,  as  evidenced  by  the  soil,  and  pieces  of  rock  in  water 
channels. 
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The  visible  portion  has  a  length  of  about  3|  chains,  with  a 
breadth  of  about  1|  chains,  the  whole  of  it  as  seen  being  in  the 
cliff  and  slope  of  the  hill.  It  has  a  general  south-easterly  bearing, 
and  probably  extends  for  some  distance  out  into  the  flat,  but  as 
the  flat  is  here  covered  with  drift  and  blown  sand,  nothing 
beneath  is  visible.  Even  in  the  cliff  the  nature  of  the  material 
constituting  the  neck  cannot  be  clearly  determined. 

As  far  as  can  be  seen  the  neck  consists  of  a  plug  of  dense, 
hard,  dark  blue  basalt,  forming  a  low  swelling  on  the  top  of  the 
cliff,  and  extending  in  a  south-easterly  direction  down  to  the 
flat.  As  it  approaches  the  flat  it  narrows  very  much,  and 
appears  to  be  only  a  few  feet  wide  at  the  foot.  This  basalt 
apparently  forms  the  eastern  margin  of  the  neck.  On  the 
western  side  of  the  neck  there  is  a  considerable  quantity  of  tuff, 
containing  a  few  pebbles  similar  to  those  in  Neck  2.  Those 
obtained  vary  from  the  size  of  a  small  marble  to  that  of  a  pigeon's 
egg.  There  are,  also,  visible  on  the  surface,  pieces  of  agglomerate 
and  fine  and  medium-grained  decomposed  basalt,  similar  to  that 
in  Necks  1  and  2.  There  are,  besides,  pieces  of  what  looks  like 
volcanic  mud — an  amorphous  or  crypto-crystalline,  soft,  compact 
material  of  dark  grey  colour.  It  resembles,  somewhat,  the 
small  lenticles  referred  to  in  one  of  the  basalts  of  Neck  2,  and 
also  that  obtained  from  another  volcanic  occurrence,  probably  a 
neck,  situated  in  allotment  97,  parish  of  Leongatha,  to  the 
north-east. 

Volcanic  Neck,  4. 

Separated  from  Neck  3  by  Jurassic  strata,  and  distant  from  it 
5  chains  to  the  east  lies  Neck  4.  Its  western  margin  is  clearly 
defined  by  a  small  gully,  but  on  the  eastern  side  there  is  nothing 
definite  to  aid  one  in  fixing  its  margin.  The  visible  portion  of 
this  neck  also  occurs  in  the  cliff,  but  probably  extends  in  a 
southerly  direction  into  the  flat,  where,  however,  sand  obscures 
the  view.  As  far  as  can  be  seen,  it  is  oval  in  shape,  its  length 
in  an  east  and  west  direction  being  about  6  chains,  and  breadth 
2  chains. 

I^  l»iM9»s4#iiP4.lQm         '  precedi]      necks,  inasmuch  as  it  is 

€      grey  tuff  containing 
In  Necks  2  and 
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3,  but  much  smaller  than  the  average  size  of  them.  Towards  its 
eastern  margin  there  is  a  dyke  or  plug  of  basalt  having  a  width 
of  about  6  feet  in  the  cliff,  and  a  N.W.  and  S.E.  bearing.  In 
the  flat  to  the  south-east  two  drains  reveal  a  dyke  of  basalt  10 
inches  wide,  having  the  same  general  bearing  as  that  in  the  cliff. 
Probably  it  is  the  southerly  extension  of  that  dyke.  This  basalt 
is  a  hard,  dark  blue,  dense  rock,  much  like  that  in  the  plug  in 
Keck  3,  and  it  contains  amygdules  of  calcite  and  patches  of 
green  olivine.  It  weathers  a  grey  colour  like  that  of  the  soil 
from  the  Jurassics,  and  can  be  traced  up  the  cliff  for  some  2^ 
chains.  The  latter  part  of  its  course  is  through  Jurassic  strata, 
the  former  through  tuff.  It  is  probably  somewhat  younger  than 
the  tuffs  of  the  neck,  though  practically  contemporaneous  with 
them. 

Packed  up  against  the  foot  of  the  cliff,  here  about  30  feet 
high,  are  blocks  of  a  dense,  hard,  coarse  olivine  basalt,  and  a  few 
loose  pieces  of  agglomerate  thrown  out  of  drains  on  the  flat. 
The  olivine  occurs  in  patches  over  1  inch  in  diameter.  It  is, 
therefore,  probable  that  the  neck  extends  for  some  little  distance 
into  the  flat,  where  it  may  partake  more  of  the  character  of 
Neck  2. 

The  tuff  of  this  neck  differs  from  the  ordinary  tuffs  of  the 
district.  It  has  more  of  the  character  of  a  friable,  granular, 
rather  incoherent  clay,  and  contains  numerous  grains  of  quartz 
sand.  It  induces  the  belief  that  it  consists  of  a  mixture  of 
sedimentary  and  volcanic  material,  and  this  it  probably  is.  The 
absence  of  a  greater  proportion  of  sand  grains  may  be  explained 
by  supposing  most  of  the  visible  material  to  be  a  mixture  of 
Jurassic  mudstone  in  a  pulverised  state,  with  volcanic  dust  or 
fine  tuff. 

Other  Local  Volcanic  Occurrences. 

In  addition  to  the  basalt  showing  within  the  boundaries  of  the 
volcanic  necks,  there  are  several  other  occurrences  of  this  rock 
among  the  Jurassic  strata.  Three  of  these  occur  close  together, 
between  6  and  8  chains  north-east  from  the  northern  end  of  the 
jetty.  The  most  easterly  one  is  a  dyke  of  basalt,  6  inches  wide 
and  about  20  yards  long,  having  a  N.E.  bearing.  The  rock  is  a 
dense  black  basalt  of  fine  texture. 
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The  most  westerly  one  is  a  narrow  dyke  1  foot  wide  and  15 
feet  long,  bearing  312  deg.  The  rock  is  a  dark  blue  rock  of 
medium  texture. 

The  middle,  and  much  the  largest,  one  has  the  shape  of  a 
lenticle  truncated  at  both  ends.  It  has  a  bearing  of  north  and 
south,  with  a  length  of  about  15  yards,  and  breadth  at  north  end 
of  4  yards,  and  at  south  end  of  4  feet.  It  is  composed  of  a 
highly  spheroidal,  slightly  vesicular,  rock.  This  is  highly  de- 
composed, and  differs  in  character  from  the  basalt  of  the  necks. 
It  appears  to  be  more  of  a  mud  basalt,  and  peels  oli'  into  thin 
shells. 

The  last  local  occurrence  of  basalt  to  record  is  what  appears  to 
be  a  dyke  branching  from  Neck  4,  either  from  the  dyke  on  its 
eastern  margin,  or  from  some  larger  body  of  basalt  in  the  flat, 
hidden  from  view  by  sand.  Small  blocks  of  it  can  be  seen  at  the 
foot  of  the  cliff  on  the  eastern  boundary  of  allotment  3,  parish  of 
Drumdlemara,  within  which  allotment  are  also  embraced  Necks 
3  and  4,  and  portion  of  Neck  2.  This  dyke  can  be  traced  for  at 
least  2^  chains  west  from  the  boundary,  and  also  for  some 
distance  to  the  east.  It  has  a  general  bearing  nearly  east  and 
west. 

Adjacent  District  Volcanic  Occurrences. 

Before  leaving  the  consideration  of  the  necks,  it  is  advisable  to 
mention  several  occurrences  of  laterite,  basalt  and  tuffs  that  occur 
in  the  plains  to  the  north  and  west  of  the  Inlet  area.  Five  of 
these,  occurring  in  allotments  9,  parish  of  Kirrak  (M.  Ruttle) ; 
31,  Kirrak  (W.  Watson) ;  30a,  parish  of  Kongwak  (A.  Blew) ; 
37,  Kongwak  (J.  McDowell) ;  38,  Kongwak  (R.  W.  McDowell) 
consist  of  laterite  and  tuffs  with  lapilli.  Three  others,  occurring 
in  allotments  23c,  Kongwak  (E.  O'Connell) ;  41a,  Kongwak 
(Beard) ;  97,  parish  of  Leongatha  (L.  Follgrabe)  and  25,  Leon- 
gatha  (D.  Millar),  consist  of  laterite,  tuffs  with  lapilli,  and  basalt. 
One  of  basalt  only,  but  occupying  an  area  of  only  a  few  square 
yards,  occurs  in  allotment  55a,  Dr^imdlemara  (M.  Crowley). 
There  are  several  other  places  on  the  plains  nearer  Leongatha, 
where  volcanic  rocks  occur,  but  these  I  have  not  examined,  so 
cannot  discuss  them.  One  notable  example,  however,  near  Cape 
Paterson,  exposed  on  the  beach  at  low  tide,  may  be  mentioned. 


106     Proceedings  of  the  Royal  Society  of  Victoria. 

It  is  more  of  the  uliaracter  of  the  necks  in  the  hill  area,  and  con- 
sists largely  of  basalt,*  with  no  tuffa.  Mr,  Ferguson,  who  has 
examined  it  onrefuUy,  tells  me  that  he  regai-ds  aonie  of  the  material 
as  an  agglomerate,  so  perhaps  it  may  be  included  among  the  series 
characteristic  of  the  plains  area.  These  wUl  be  dealt  with  in  the 
official  reports  of  the  surveys  of  the  areas,  so  no  further  descrip- 
tion of  them  will  be  given  here,  save  to  mention  that  Watson's 
tuff  occurrence  has  the  character  of  a  iissure  neck.  It  is  a  long, 
narrow  strip  of  laterite  and  lapillaceous  tuff,  traceable  almost 
eontiiiuously  for  a  length  of  nearly  40  chains,  with  an  average 
width  of  about  3^  chains. 

All  of  these  are  probably  volcanic  necks,  and  not  remnants 
of  extensive  beds  of  tuff  and  flows  of  basalt.  There  are,  probably, 
numerous  other  occurrences  of  tuffs  and  basalt  distributed  over 
the  plains,  but  hidden  from  sight  by  the  thin  covering  of  aedi- 
metits  preseat. 

Age  op  the  Volcanic  Necks, 

Speaking  in  general  terms,  the  age  of  tlie  volcanic  activity,  of 
which  the  necks  furnish  evidence,  can  be  set  down  with  some 
degree  of  certainty.  That  it  is  post-Jurassic,  of  course,  admits 
of  no  question.  There  seems  almost  conclusive  correlative  evidence 
that  it  was  contemporaneous  with  the  "  Older  Basalt "  of  the 
Mornington  Peninsula  and  Western  Port  region.  There,  in  sea 
cliffs  along  Western  Port,  the  Cape  Schanck  coast,  and  at  San 
Remo,  basalt  and  associated  tuffs  can  be  clearly  seen. 

Resting  on  this  basalt  at  Flinders  is  a  small  isolated  patch  of 
Bryozoan  limestone'  of  Eocene  age,  so  clearly  the  basalt  there 
belongs  to  the  Eocene  or  pre-Eocene  period. 

In  various  localities,  such  as  at  Berwick,  Bacchus  Marsh, 
Dargo  High  Plains,  etc.,  leaf-bearing  clays  of  probably  Eocene 
age,  underlie  these  basalts.  There  seems,  therefore,  no  strong 
reason  to  doubt  that  the  necks  belong  to  the  Eocene  period. 
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Difference  between  Structure  of  the  Volcanic  Necks. 

The  cause  of  the  difference  in  structure  between  the  necks  in 
the  Jumbunna  hill  country,  and  those  in  the  Anderson's  Inlet 
and  Powlett  Plains  series  is,  apparently,  due  to  a  difference  in 
altitude.  Those  in  the  former  district,  which,  without  observed 
exception,  are  composed  of  basalt,  and  have  no  agglomerate  or 
tuff,  represent  probably  the  lower  portions  of  volcanic  necks; 
while  those  of  the  plains  series  consisting  of  tuffs  only,  or  of  tuffs 
and  agglomerate,  or  of  tuffs,  agglomerate  and  basalt,  are  probably 
the  higher  portions  of  similar  contemporaneous  necks.  Ages  of 
denudation  have  in  the  former  case  worn  away  the  upper  portions 
of  the  necks  in  the  Jumbunna  series,  together  with  the  contigu- 
ous Jurassic  strata,  and  all  of  the  younger  sediments,  if  any, 
which  overlay  them.  In  the  latter  case,  owing,  probably,  to 
protective  covering  and  lower  altitude,  this  upper  portion  of  the 
necks  has  been  preserved,  and  is  only  now  undergoing  denudation. 

The  conclusion  is  then  forced  upon  one  that  the  plains  series 
were  at  one  time  at  a  greater  altitude  than  the  former.  What 
then  accounts  for  the  reverse  difference  in  present  altitude? 
Faulting  seems  to  be  the  cause,  and  faulting  on  a  large  scale.  In 
dealing  with  an  area  such  as  this  of  the  plains,  covered  as  it  is 
with  a  thin  series  of  clays,  sands,  gravels  and  pebbly  drift,  and 
devoid  of  natural  or  artificial  sections,  it  is  impossible  to  obtain 
anything  that  serves  as  a  definite  stratigraphical  guide  or  datum ; 
and  in  the  absence  of  the  occurrence  of  similar  deposits  in  the 
Jumbunna  hill  country  one  has  to  turn  to  the  Jurassics  them- 
selves in  the  hope  of  finding  evidence  to  assist  in  arriving  at  a 
conclusion. 

A  careful  examination  of  every  channel  along  the  western  and 
northern  side  of  the  Powlett  Valley  to  the  junction  of  Lance 
Creek  with  the  Powlett  has  proved  that  in  almost  the  whole  of 
the  cases  in  which  dips  have  been  obtainable,  or  the  strata 
observable,  they  have  shown  an  abnormally  high  angle  of  dip  for 
Jurassic  strata.  The  strata  themselves  have  in  several  places 
been  greatly  compressed,  crushed  and  tilted,  and  are  so  extremely 
like  the  highly-inclined  strata  of  Silurian  areas,  both  in  structure 
and  composition,  as  at  first  sight  to  raise  doubts  of  their  belonging 
to  the  Jurassic  system.      Dips  of  over  70  deg.  are  frequent,  and 
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in  some  cases  the  beds  are  almost  vertical.  The  line  of  these  dips 
follows  very  closely  the  present  escarpment  of  the  Powlett  Valley, 
and  it  is  interesting  to  note  that  on  receding  into  the  hills  the 
dips  rapidly  become  less,  and  in  a  few  chains  become  normal. 
The  same  may  be  said  of  such  of  the  dips  as  have  been  obtained 
further  out  on  the  flats.  This  seems  to  point  conclusively 
towards  a  great  earth  movement  or  movements,  and  a  general 
dislocation  of  the  area  to  the  south. 

Additional  evidence  will  probably  be  obtained  in  the  Ruby 
district  tending  to  further  support  the  theory  of  great  faulting  of 
this  region,  but  as,  up  to  the  present,  nothing  really  definite  has 
been  obtained  by  me,  that  matter  will  not  be  further  discussed  in 
this  paper.  In  the  district  to  the  north-east,  Mr.  Jas.  H.  Wright^ 
has  proved  faulting  to  a  great  extent. 

Faults  associated  with  Volcanic  Necks. 

The  question  of  faults  associated  with  the  intense  volcanic 
action  of  the  time  when  these  necks  were  formed  is  one  of 
importance.  Unfortunately,  owing  to  the  very  limited  area  which 
is  occupied  by  rocks  .bared  sufficiently  to  admit  of  the  examina- 
tion of  their  physical  characters,  there  are  no  data  on  which  to 
found  any  definite  conclusions  as  to  the  influence  of  the  volcanic 
intrusions  upon  the  invaded  strata.  The  limited  area  around 
Neck  1  is  the  only  one  where  there  is  any  opportunity  of  deter- 
mining faults.  Even  there  the  rock  masses,  which  are  chiefly 
thick-bedded  sandstones  with  no  distinguishing  features,  and  the 
overlying  mud  and  sea-weed  preclude  definite  evidence  from  being 
obtained,  except  in  the  case  of  two  or  three  most  pronounced 
ones.  Near  the  foot  of  the  cliffs,  however,  at  Townsend  Bluff* 
there  are  two  or  three  beds  of  carbonaceous  shale,  impure  coal, 
and  bluish-grey  mudstones.  These  aflford  some  assistance  in 
reading  the  nature  of  the  faults. 

There  appears  to  be  sufficient  to  regard  the  existence  of  three 
series  of  faults,  two  directly  connected  with  the  intrusion  of  the 
neck,  and  the  third  possibly  so.  The  first  two  series  may  be 
divided  into  those  having  a  general  westerly  bearing  ;   and  those 

1  Note  on  the  Geological  Features  of  an  Area  in  South  Gippsland.  Prog.  Rep.  Geol. 
Sur.  Vic,  No.  viii. 
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having  a  general  north-westerly  one.  Two  examples  of  each  can 
be  seen  branching  away  from  the  periphery  of  the  neck,  but 
their  mutual  relations  cannot  be  determined. 

The  third,  represented  by  a  well-pronounced  fault,  not  visibly 
connected  with  the  neck,  has  an  almost  east  and  west  bearing, 
and  has  caused  a  visible  dislocation  of  the  strata,  but  to  what 
extent  could  not  be  ascertained. 

As  far  as  can  be  gathered  from  the  evidence  of  the  first  two 
series  of  faults  there  has  been  a  general  throw  of  from  a  few 
inches  to  a  few  feet  to  the  west.  This  seems  to  indicate  that  the 
intrusion  of  the  volcanic  mass  has  caused  a  westward  push  on 
that  side  of  the  neck,  dislocating  the  strata,  and  setting  up 
simultaneous  or  subsequent  formation  of  the  larger  faults  of  both 
series.  The  smaller  ones  were  probably  caused  by  the  settling  of 
the  masses  after  their  initial  and  greater  movement. 

On  the  eastern  side  of  the  neck  there  are  three  distinct  and 
sharply-defined  extensions  of  the  volcanic  material  forming  steps, 
as  it  were,  in  the  margin  of  the  neck.  They  probably  indicate 
the  points  of  origin  of  faults  having  a  general  easterly  bearing, 
and  similar  in  character  to  those  in  the  west.  That  they  do 
represent  faults,  however,  is  not  evident,  since  the  strata  here — 
massive,  jointed  sandstones — quite  prevent  definite  evidence 
being  obtained. 

With  the  exception  perhaps  of  a  marginal  displacement  of  2  or 
S  inches  at  the  most,  and  confined  to  the  periphery  or  there- 
abouts, that  is  dying  out  in  the  neck  itself,  there  does  not  appear 
to  have  been  any  displacement  of  the  volcanic  material  after  its 
injection  and  solidification.  All  the  definite  larger  faults,  with 
the  one  exception,  have  apparently  radiated  from  a  common 
centre,  that  of  the  neck  itself,  and  are  directly  attributable  to 
volcanic  agency. 

Continuing  the  examination  of  the  beach  eastward  from  Neck 
1,  it  is  seen  that  there  is  a  series  of  almost  parallel  breaks  in  the 
sandstones.  These  are  now  marked  by  narrow  channels  or  rifts, 
varying  in  breadth  from  2  or  3  inches  to  6  feet.  They  may 
represent  lines  of  fault,  or  perhaps  only  lines  of  jointing,  eroded 
by  sea  action.  In  two  cases,  however,  there  is  evidence  of 
<lefinite  faulting,  one  of  them  having  a  throw  of  6  feet,  and  N.W. 
bearing.     Little  beyond  the  general  bearing  of  the  faults  can  be 
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obtained  as,  owing  to  surface  material,  the  identification  of  any 
particular  bed  is  a  matter  of  doubt  and  difficulty. 

The  beach  outcrops  show  the  Jurassic  strata  here  to  form  part 
of  a  dome  of  which  the  north-western,  northern,  and  north- 
eastern portions  are  revealed  by  the  dips  near  Neck  1,  and  the 
south-eastern  portion  by  the  dip  east  of  the  jetty. 

The  southern  and  south-western  portion  is  of  course  hidden 
under  the  sands  of  the  Inlet.  The  necks  have  thus  been  formed 
in  an  original  dome  of  the  Jurassics,  or  perhaps  the  dome  has 
been  caused  by  the  raising  of  the  strata  due  to  volcanic  action 
prior  to  the  outburst  of  the  neck. 

Polished  Pebbles  in  the  adjacent  Jurassic  Strata. 

As  bearing  directly  upon  the  occurrence  of  pebbles  in  the  necks 
a  few  special  remarks  must  be  made  upon  the  presence  of  pebbles 
in  the  Jurassic  sandstones  among  which  these  necks  occur,  or  in 
the  locality  at  and  near  Savage's  Hill. 

Lying  on  the  surface,  or  in  water  channels,  or  exposed  in 
natural  section  in  cliffs,  pebbles  of  similar  rocks  to  those  described 
from  Necks  2,  3  and  4  are  by  no  means  uncommon.  I  have 
found  numbers  of  them  myself  close  to  the  eastern  and  western 
margins  of  Neck  4,  and  have  also  received  a  small  collection  from 
Masters  John  and  Tom  Cuttriss.  These  pebbles  have  such  an 
exceedingly  high  polish  as  to  attract  attention  immediately  when 
seen.  Here,  as  in  the  necks,  they  occur  both  as  entire  pebbles, 
and  as  fragments.  Frequently  they  have  been  broken  across  their 
greater  lengths,  or  have  flakes  and  chips  missing  from  their  sides. 
This  has  been  caused  by  perfectly  natural  means,  and  is  not  due 
to  chipping  by  aboriginals,  as  pebbles  are  being  found  in  channels, 
which  are  at  present  deepening  through  decomposing  rock  in  situ, 
and  under  conditions  which  preclude  their  transport  from  younger 
deposits.  They  are  also  found  in  the  decomposing  rock  in  road 
cuttings  and  other  excavations. 

These  pebbles  are  most  interesting,  both  on  account  of  their 
origin,  the  agencies  responsible  for  their  excellent  polish,  and 
their  transport  to  the  localities  where  found.  They  comprise 
felsites,  mica  schists,  jaspers,  agates,  chalcedony,  carnelians, 
cherts,    quartzites,    quartz,     lydianite,     altered    sandstones,    and 
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silicified  wood.  Most  of  these  rocks  are  quite  foreign  to  the 
district  as  far  as  known.  Mr.  Jas.  Stirling  records^  a  small 
outcrop  of  felsitic  rocks  at  Waratah  Bay,  but  no  mica  schistS) 
cherts  and  jaspers  have  been  recorded  in  situ  within  at  least 
30  miles  of  the  spot.  Though  inliers  of  Silurian,  such  as  those 
of  Kongwak  and  the  Powlett,  do  occur,  there  are  no  discovered 
remnants  of  older  or  more  altered  rock  masses  within  it  such  as 
would  furnish  pebbles  of  the  characters  of  some  of  those  found. 
The  evidence,  therefore,  is  in  favour  of  a  comparatively  distant 
origin  for  portion  at  least  of  the  pebbles. 

The  polishmg  is  not  due  to  running  water.  Of  this  there  can 
be  no  doubt.  The  only  action  to  which  it  appears  attributable 
is  that  of  wind-blown  sand,  or  wind-blown  frozen  snow. 

The  agency  by  which  they  were  transported  to  their  present 
position  cannot  have  been  the  same  as  that  which  brought  the 
finer  sediments.  Both  on  account  of  their  size  and  the  character 
of  the  rock  they  are  composed  of,  this  is  quite  impossible.  The 
medium  that  conveyed  or  removed  the  material,  chiefly  fel- 
spathic  quartz  sand,  from  its  source  in  a  plutonic  (probably  a 
granite)  area  could  not  have  brought  down  the  heavy  pebbles 
such  as  are  found.  The  nature  of  the  pebbles,  also,  suggests  their 
derivation  from  a  metamorphic  area,  which,  if  not  more  remote 
than  that  from  which  the  sediments  were  derived,  was,  perhaps, 
quite  a  distinct  one.  Two  means  of  transport  suggest  themselves  : 
1.  That  by  driftwood;    2.  That  by  floating  ice. 

Land  Surface  during  the  Jurassic  Period. 

Before  briefly  discussing  these  probable  agencies,  a  few  remarks 
may  be  made  on  the  probable  nature  of  the  land  surface  border- 
ing part  of  the  basin  in  which  the  Jurassic  sediments  were 
deposited. 

It  seems  probable  that  the  pebbles  were  originally  of  glacial 
origin,  and  were  derived  indirectly  from  the  disintegration  of 
pre-existing  glacial  deposits  on  the  margin  of  the  Jurassic  basin. 

The  occurrence  of  glacial  deposits  in  north  central  and  north 
eastern  Victoria,  as  at  Carisbrook,  Wild  Duck  Creek  near  Heath- 
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cote,  Pelluebla,  Glenrowan,  King  Valley,  Springhurst,  Tarrawin- 
gee  and  Wooragee,  and  in  south  central  Victoria,  as  at  Bacchus 
Marsh,  and  under  the  deep  leads  at  Pitfield,  prove  that  they  were 
originally  very  extensive.  The  period  to  which  they  belong 
being  now  generally  recognised  as  Permo-Carboniferous  or  Car- 
boniferous makes  it  highly  probable  that  during  the  Jurassic 
period  much  larger  areas  were  covered  by  them  than  is  now  the 
case.  Consequently  the  derivation  of  these  peculiar  pebbles  from 
such  deposits  seems  probable. 

In  general  character  and  nature  of  rock  the  pebbles  in  the 
Jurassics  have  such  a  striking  resemblance  to  those  in  the 
glacial  deposits  as  to  force  the  conviction  that  they  have  either 
come  from  the  same  or  similar  rock  masses,  from  which  the  latter 
were  derived,  or  that  the  glacials  have  indirectly  furnished  them. 

Driftwood  Theory. 

Since  most  of  the  carbonaceous  material  and  silicified  trees  and 
blocks  of  wood  present  in  the  Jurassic  strata  show  distinct 
evidence  of  transport,  and  not  growth  in  situ^  it  follows  that  this 
material  must  have  been  drifted.  Whatever  may  have  been  the 
means  by  which  the  silicified  wood — assuming  it  to  belong  to  a 
period  anterior  to  the  Jurassic — was  conveyed  thither,  the  blocks 
and  masses  of  carbonaceous  material  were  probably  brought  by 
rivers  into  the  Jurassic  lake,  on  the  surface  of  which  they  floated 
far  and  wide  till,  becoming  waterlogged,  they  sank  to  the  bottom. 
These  masses  of  driftwood  probably  had  entangled  among  them 
pebbles  of  various  kinds,  and  thus  may  have  been  the  means  by 
which  some  at  least  of  the  pebbles  were  distributed  among  the 
Jurassic  sediments. 

Surface  and  Ground  Ice  Theory. 

The  Jurassic  deposits,  as  far  as  yet  known,  appear  to  be 
wholly  of  freshwater  origin,  judging  by  the  fossils  hitherto 
recorded.  The  fauna  is  represented  by  three  species  of  fresh- 
water mussel  (Unto);  while  the  flora  comprises  several  genera 
and  species  of  ferns,  and  representatives  of  cycadaceous  and  con- 
iferous vegetation.  The  deposits  were,  therefore,  probably 
formed  in  a  large  lake  basin,  or  several  smaller  ones.     This  lake 
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may  have  been  bounded  in  part  by  steep  cliffs  composed  of  Car- 
boniferous glacial  beds,  and  the  climMe  may  have  been  a 
rigorous  one  in  winter.  By  assuming  the  operation  of  blown 
sand  under  strong  winds  the  conditions  would  be  present  for  the 
polishing  of  any  pebbles  disintegrated  from  the  subjacent  glacial 
beds.  Continued  action  of  blown  sand  on  these  pebbles  would 
soon  result  in  them  acquiring  their  high  polish.  Now,  if  singly, 
or  in  numbers,  they  fell  over  the  cliffs  during  the  winter,  on  to 
the  frozen  surface  of  the  lake,  nothing  remained  but  the  floating 
away  of  the  burdened  ice  when  the  thaw  set  in,  and  the  subse- 
quent dispersion  of  the  transported  pebbles  among  the  sand  of 
the  lake  bed  as  the  ice  of  the  floes  melted  away ;  or  again,  the 
pebbles  may  have  fallen  over  the  cliffs  into  shallow  water,  been 
frozen  into  ground  ice,  subsequently  floated  off,  and  finally 
dropped  when  the  ice  melted.  These  polished  pebbles  are  found 
in  many  parts  of  the  Jurassic  system  of  South  Gippsland.  Few, 
however,  have  such  a  high  polish  as  have  those  at  Anderson's 
Inlet.  This  fact  admits  of  the  readier  acceptance  of  the  theory, 
since,  assuming  ground  ice  to  have  been  the  means  of  transport, 
the  whole  of  the  pebbles  could  hardly  have  been  floated  away 
quickly  enough  after  their  fall  into  the  waters  of  the  lake  to  have 
prevented  their  polish  from  being  destroyed,  either  partially  or 
wholly,  by  abrasion  among  the  shingle  and  pebbles  of  the  shore. 

The  absence  of  angular  pieces  of  rock  from  among  these 
polished  pebbles  can  be  explained  by  the  reasonable  assumption 
that  the  cliffs  were  composed  wholly  of  glacial  deposits,  and  as. 
such  they  would  contain  comparatively  few  small  angular  pieces. 

Again,  the  ice  transport  theory  would  probably  explain  the 
fracturing  of  the  pebbles  since  they  would  thus  have  been  sub-^ 
jected  to  great  variations  of  temperature.  The  occurrence  of 
so  many  of  these  fractured  pebbles  among  the  Jurassic  sediments^ 
as  well  as  in  the  volcanic  necks,  is  a  striking  feature.  Had  they 
been  confined  to  the  necks  their  fracturing  could  easily  have 
been  accounted  for  by  violent  contact  with  the  material  in  the- 
old  volcanoes. 

A  consideration  of  these  matters  makes  it  seem  not  improbable- 
that  both  of  these  agencies — driftwood  and  floating  ice — have 
operated  in  the  transport  of  these  included  pebbles  in  the  Juras- 
sics.     It  seems,  besides,  by  no  means  improbable,  that  contem- 
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poraneous  glacial  action  may  account  for  some  of  the  features 
noticeable  among  the  sediments  of  this  system.  Not  the 
least  striking  is  the  peculiar  bluish  and  olive  colour  of  the  great 
majority  of  the  mudstones.  These  have  an  exceedingly  strong 
resemblance  to  the  clay  of  the  typical  glacial  deposits  of  Bacchus 
Marsh,  Victoria,  and  Wynyard,  Tasmania.  The  derivation  of 
their  mud  from  glacial  streams  discharging  into  the  Jurassic 
lake  is,  therefore,  not  improbable. 

Origin  op  Included  Pebbles  in  Volcanic  Necks. 

The  origin  of  the  included  pebbles  in  the  necks  is  of  interest. 
Two  probable  sources  may  be  suggested : — 

1.  From  among  the  Jurassic  sediments,  dispersed  principally 
through  the  sandstones. 

2.  From  a  bed  of  conglomerate  in  the  Jurassic  system,  or  in 
:some  system  underlying  this  one. 

In  view  of  the  occurrence  of  the  solitary  pebbles  among  the 
local  Jurassic  strata,  the  former  origin  seems  the  more  probable. 

With  reference  to  the  latter  it  may  be  stated  that  nowhere  in 
the  visible  Jurassic  strata  of  the  district  is  there  any  bed  of 
conglomerate  having  polished  pebbles ;  neither  is  there,  with  the 
exception  of  the  conglomerates  at  San  Remo,  which  occur  at  sea 
level,  and  may  perhaps  be  the  basal  beds  of  the  series,  any 
deposit  extensive  enough  to  be  called  a  bed  of  conglomerate. 
Besides,  these  San  Remo  conglomerates  are  composed  of  rocks 
entirely  diflferent  from  those  under  consideration,  and  the  pebbles 
are  not  polished.  The  probability  of  the  derivation  of  these 
pebbles,  therefore,  from  a  Jurassic  bed  of  conglomerate  is  remote. 

Then,  as  regards  their  possible  derivation  from  a  subjacent 
conglomerate  of  pre-Jurassic  age,  there  does  not  appear  to  be  any 
evidence  in  support.  On  the  other  hand,  the  absence  of  fragments 
of  unpolished  rocks,  except  those  of  Jurassic  strata,  practically 
prove  that  such  was  not  their  origin,  since  it  is  hardly  likely  that 
fragments  of  the  rocks  of  other  beds  of  the  series  would  not  have 
been  included  among  the  volcanic  material  had  the  pebbles  been 
derived  from  such  a  source. 

The  pebbles  in  the  necks  have  the  same  general  shape  as  those 
among  the  Jurassics,  and  are  broken  in  a  similar  way.    They  have 
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in  several  cases  even  the  characteristic  polish,  though  it  is  not  so 
high  as  that  of  those  in  the  Jurassics,  and  also  the  peculiar  and 
numerous  small  semi-circular  and  circular  fractures  without 
separation,  so  common  among  some  of  these  pebbles,  and  also  of 
those  among  the  glacial  deposits  of  Victoria.  One  may  be 
specially  mentioned  as  it  is  of  silicified  wood,  similar  to  that 
from  the  sediments,  and  possesses  a  considerable  polish.  It  is, 
therefore,  of  particular  interest,  and  assists  materially  in 
supporting  the  opinion  held. 

It  is  but  to  be  expected  that  polished  stones  subjected  to  the 
treatment  meted  out  to  the  constituents  of  agglomerates  and 
tuffs  would  soon  lose  their  polish  through  the  attrition  caused  by 
the  volcanic  and  other  material.  There  is,  however,  one  difficulty 
in  the  way  of  unreservedly  accepting  this  mode  of  origin.  This 
is  the  fact  that  the  visible  ash  contains  comparatively  little  fine 
quartz  sand,  such  as  would  be  expected  to  be  found  in  it,  were 
similar  sandstones  to  those  forming  Jurassic  sediments  absorbed 
by  a  volcano,  subsequently  pulverised  and  mixed  up,  and  finally 
allowed  to  settle.  It  is  perhaps  probable,  however,  that  the  bulk 
of  the  visible  material  derived  from  the  Jurassics  may  have  been 
obtained  from  the  mudstone  beds  of  the  system. 

General    Remarks. 

As  far  as  I  am  aware,  these  Anderson's  Inlet  necks  are  the  first 
of  their  kind,  i.e.,  those  composed  of  clastic  volcanic  materials, 
to  be  described  in  Victoria.  Messrs.  T.  S.  Hall,  M.A.,  and 
O.  B.  Pritchard,  have  described^  certain  clastic  volcanic  rocks  at 
Curlewis,  near  Geelong,  as  a  spot  close  to  a  vent  of  the  Older 
Volcanoes,  while  Mr.  Hall  has  further  recorded^  two  volcanic 
necks  of  basalt  at  Mount  Consultation  and  Diamond  Hill, 
Castlemaine. 

In  New  South  Wales,  in  the  neighbourhood  of  Sydney,  at  the 
prismatic  sandstone  quarry  in  the  cliffs  at  Bondi,  there  is  an 
occurrence  of  volcanic  material,  which  has  been  briefly  described^ 
by  Professor  David,  B.A.,  F.R.S. 

1  Notes  on  the  Eocene  Strata  of  the  Bellarine  Peninsula,  with  brief  reference  to  other 
deposits.    Proc.  Roy.  Soc.  Vic,  vol.  vi.  (n.s.),  1894,  p.  3. 

2  The  Geology  of  Castlemaine,  with  a  sub-division  of  the  Lower  Silurian  Bocks  of  Vic- 
toria, and  a  list  of  Minerals.    Proc.  Roy.  Soc.  Vic,  vol.  vii.  (N.S.),  1895,  p.  81. 

3  Notes  on  Some  Points  of  Basalt  Eruption  in  New  South  Wales.  Trans.  Oeol.  Soc. 
Aust.,  vol.  i.,  pt.  1,  p.  25.    Melbourne,  1886. 
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Several  much  finer  examples  of  necks  have  since  been  discovered 
in  the  neighbourhood  of  Sydney.  References  to  occurrences  in 
New  South  Wales  are  appended.* 

The  accompanying  geological  map  of  portion  of  South  Gipps- 
land  is  based  upon  the  new  Geological  Map  of  Victoria.  Such 
additional  information  as  has  been  obtained  since  the  completion 
of  that  map,  has  been  added  in  a  general  way.  The  whole  of  the 
Waratah  Bay  area  has  been  retained  as  Silurian,  since  undoubted 
Silurian  limestones  occur  there.  Mr.  Stirling  speaks'  of  some  of 
the  rocks  in  it  as  pre-Silurian  and  Cambrian,  while  Professor 
Gregory,  D.Sc.,  F.R.S.,  Director  of  the  Geological  Survey  of 
Victoria,  has  suggested*  the  probability  of  the  occurrence  there 
of  an  outcrop  of  pre-Ordovician  rocks. 

The  period  to  which  the  granite  of  Tanakie,  Wilson's  Promon- 
tory, and  Cape  Woolamai  belongs  has  not  yet  been  definitely 
ascertained,  though  generally  regarded  as  Devonian. 

The  geological  map  of  the  locality  at  Townsend  Blufi^  Ander- 
son's Inlet,  has  been  prepared  from  field  notes  obtained  by  a 
careful  survey  made  with  a  prismatic  compass  and  by  pacing. 
The  heights  are  aneroid  measurements.  The  two  sections  across 
the  necks  are  added  to  simply  illustrate  their  character. 

I  am  much  indebted  to  Mr.  E.  F.  Pittman,  A.R.S.M.,  Govern- 
ment Geologist  of  New  South  Wales,  for  references  to  the 
Volcanic  Necks  literature,  to  Mr.  A.  Cuttriss  and  his  two  sons  for 
the  kindly  help  they  have  given  me  in  various  ways  while  the 
exaniination  of  the  locality  was  being  carried  out,  and  to  Mr.  A. 
Elms,  who  accompanied  and  assisted  me  during  one  of  my  visits 
there. 


1  David,  ProfesBor  T.  W.  E.,  Snieeth,  W.  F.,  Watt,  J.  A.:  Preliminary  Note  on  the 
Occurrence  of  a  Chromite-bearing  Roclc  in  the  Basalt  at  the  Pennant  Hills  Quarry,  near 
Parranmtta.    Jour.  Iloy.  Soc.  N.S.W.,  vol.  xxvii.,  1893. 

Clarke,  W.  H. :  On  the  Transmutation  of  Rocks  in  Australia.  Trans.  Phil.  Soc.  Aus., 
1862-6.5,  pp.  207-368. 

Clarke,  W.  B. :    The  Sedimentary  Formations  of  New  South  Wales,  4th  ed.,  1878,  p.  72. 
Wilkinson,  C.  S. :    Ann.  Rep.  Dept.  Mines,  New  South  Wales,  for  1879,  p.  218. 
Wilkinson,  C.  8.  :    Geoloj^y,  in  Handbook  Aus.  Assoc.  Adv.  Sci.,  Sydney  Meeting,  p.  34. 
Curran,  J.  M. :   Geology  of  Sydney. 

Pittman,  E.  F.  :   The  Mineral  Resources  of  New  South  Wales,  Sydney,  1901,  pp.  393-4. 
Carne,  J.  E. :    The  Kerosene  Shale  Deposits  of  New  South  Wales,  1903,  p.  240. 

2  Op.  cit. 

8  The  Heathcotian,  a  pre-Ordovioian  Series— and  its  distribution  in  Victoria.  Proc. 
Roy.  Soc.  Vic,  vol.  xv.  (n.s.),  pt.  li.,  1908,  pp.  167, 178. 
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Art.  XII. — Some  Features  in  the  Geography  of  North- 
f 

Western  Tasmania. 

By  J.   W.   GREGORY,   D.Sc,  F.R.S., 

Professor  of  Geology  in  the  University  of  Melbourne. 

[With  Plates  XX.,  XXI.]. 
(Read  9th  July,  1903.) 

The  recent  earth  movements  in  Tasmania  are  of  special  interest 
to  Victorian  geologists,  as  they  were  probably  connected  with 
the  formation  of  Bass  Strait,  a  problem  of  primary  importance 
in  the  geology  of  the  Victorian  coastlands. 

In  a  recent  visit  to  north-western  Tasmania  my  first  impression 

was  of  surprise,  at  seeing  such  clear  evidence  of  an  uplift  (or  to 

use  Suess's  more  precise  term,  a  negative  movement),  of  that 

country  to  the  height  of  several  hundred  feet.     The  railway  from 

Emu   Bay  to  Zeehan,  on  leaving  the  coast,   started  at  once  to 

climb  a  long  slope,  which  proves  to  be  the  northern  face  of  an 

undulating   plateau.       On   reaching  the  plateau  at   Hampshire 

Plains,  20  miles  from  Burnie  (altitude  1500  feet)^  there  is  a  fine 
view,  southward  and  westward,  to  some  bold   peaks   that  rise 

abruptly   above   the  general   level   of   the  country,    like   rocky 

islands  above  the  sea.      The  traverse  across  the  north-western 

corner  of  Tasmania  to  Macquarie  Harbour  enabled  me  to  see 

many  of  the  features  of  this  plateau,  and  to  recognise  it  as  a 

member  of  that  class  of  land  forms  which  Professor  W.  M.  Davis 

calls  an  uplifted  pene-plain.     The  surface  of  this  pene-plain  is  in 

places,  as  near  Farrell  and  the  foot  of  the  West  Coast  Range, 

1300  feet  or  more  above  the  sea;   but  it  becomes  lower  to  the 

north,  west  and  south.      This  peneplain  area  extended,  as  far  as 

I  could  see,  from  the  Emu  Bay  Railway  towards  the  northern  and 

north-western  coast.     Inland  it  ends  abruptly  against  the  West 


1  For  the  altitude  and  for  facilities  in  examining  this  country,  I  am  indebted  to  Mr.  J. 
Stirling,  the  Manager  of  the  Emu  Bay  Railway. 
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Coast  Range,  at  a  distance  of  from  30  to  25  miles  from  tlie  sea. 
It  extends  in  a  broad  band  parallel  to  the  western  coast,  at  least 
from  the  Arthur  River  on  the  north,  to  some  distance  south  of 
Macquarie  Harbour,  where  it  apparently  sinks  to  but  little  above 

The  general  contour  of  the  country  between  Emu  Bay  and 
Strahnn  shows  that  the  pene-plain  in  this  part  of  Tasmania  was 
due  to  river  action,  and  that  the  main  slope  is  downward  to  the 
west ;  but  subsequent  river  action  has  destroyed  so  much  of  the 
surface  of  the  plain  that  its  existence  can  only  be  recognised  in 
a  broad  distant  view. 

The  best  views  showing  the  geographical  structure  of  the 
country  are  gained  looking  westward  from  the  peaks  of  the  West 
Coast  Range,  as  from  the  western  end  of  the  ridges  of  either 
Mount  Sedgwick  or  Lyell  (Figs.  2  and  3).  The  view  from  the 
summit  of  the  Haulage  of  the  Mount  Lyell  Mining  and  Railway 
Company  is  less  extensive;  but  it  bIiowb  the  features  of  the 
pene-plain  of  the  Henty  and  Queen  rivers  exceptionally  well. 
At  the  foot  of  the  steep  ridge  of  schists  is  the  deep  valley  of  the 
Queen  River  ;  beyond  it,  the  country  looks  rugged  and  irregular, 
consisting  of  a  series  of  deep  gullies  and  river  valleys  separated 
by  narrow  spurs  and  ridges.  Here  and  there  is  iiu  expanse  of 
open  plateau,  such  as  Madam  Howard's  Plains,  rehcs  of  the 
widespread  plain  that  existed  before  the  country  was  dissected 
into  the  present  maze  of  ridge  and  gorge.  The  crests  of  the 
ridges  generally  reach  to  the  level  of  the  old  pene-plain  surface ; 
and  further  to  the  west,  as  the  details  become  obscured  in  the 
distance,  the  valleys  are  hidden  and  the  blue  hills  and  ridges 
combine  to  give  the  impression  of  a  level  plain,  sloping  slightly 
toward  the  sea.  In  the  far  distance  the  edge  of  the  pene-plain 
forms  a  skyline  almost  as  straight,  and  horizontal,  and  featureless 
as  that  of  the  sea  beyond.  To  the  north  and  south,  the  level  of 
the  land  is  less  regular,  tor  the  country  slopes  upward  to  the 
hills  that  mark  the  site  of  the  banks  of  the  old  river,  which  made 
this  part  of  the  pene-plain ;  and  further  northward  the  truncated 
cone  of  Mount  Zeehan,  the  long  serrated  crest  of  the  Heemskirk 
Range,  and  the  tumbled  masses  of  the  West  Coast  Range,  rise 
high  above  the  general  level  of  the  country. 
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The  upper,  or  eastern  part  of  this  pene-plain,  is  comparatively 
narrow.  It  is  bounded  on  the  south  by  some  woody  hills,  which 
run  northward  from  the  King  River,  and  on  the  north  by 
Crown  Hill  and  the  mountain  known  as  the  Professor.  These 
hills  must,  at  one  time,  have  formed  the  banks  of  the  river  which 
eroded  this  part  of  the  pene-plain.  This  river  rose  on  the  Cent- 
ral Plateau,  near  the  Eldon  Range,  and  flowed  first  through  the 
upper  part  of  the  valley  of  the  King  River,  and  then  along  the 
Sedgwick  Valley  and  through  the  gap  between  Mounts  Sedgwick 
and  Lyell,  over  the  site  of  the  Queen  River  valley.  As  the  river 
flowed  westward  its  valley  became  wider.  It  was  joined  by  tribu- 
taries from  the  south,  which  drained  country  now  included  in 
the  lower  basin  of  the  King  River ;  it  was  also  joined  by  the 
Henty  and  other  rivers  from  the  north.  As  most  of  this  area  is 
now  drained  by  the  Henty,  I  suggest  for  it  the  name  of  tne 
Henty  pene-plain.  Near  the  sea  this  pene-plain  joins  with  those 
of  other  rivers,  and  they  together  form  the  continuous  pene-plain 
which  backs  the  western  coast  of  Tasmania. 

The  eastern  part  of  the  Henty  pene-plain,  between  the  lower 
King  River  and  the  Professor,  has  the  features  of  the  lower 
valley  of  a  large  river.  This  aspect  of  the  country  is  especially 
well  seen  from  Mount  Lyell.  The  slopes  on  either  side  have  the 
contours  characteristic  of  the  sides  of  an  old  river  valley,  and 
not  of  cliffs  formed  by  marine  denudation.  If  the  pene-plain 
had  been  formed  by  the  sea,  some  remains  of  old  cliffs  and 
beaches  might  be  expected  to  occur  round  it,  and  some  traces  of 
marine  deposits  on  its  floor.  I  am  not  aware  that  any  such  have 
been  found  or  recorded,  while  I  am  told  by  Mr.  Huntley  Clarke, 
Engineer  of  Supplies  at  Mount  Lyell,  that  some  of  the  hills  are 
capped  by  river  gravels. 

Montgomery  has  described  the  occurrence  of  rounded,  water- 
worn  gravel  upon  this  pene-plain,  and  has  described  the  area  as  a 
plain  of  marine  erosion.^  He  says,  "At  the  Nine  Mile  Plain 
on  the  road  from  Strahan,  a  good  deal  of  well-rounded  waterwom 
gravel  is  seen  lying  on  the  bed-rock  beneath  the  surface  soil,  at 
an  elevation  of  from  700  to  800  feet  above  sea  level,  and  pretty 
well  on  the  top  of  a  watershed." 

1  A.  Montgomery :  "  Notes  on  the  Queen  Biver  and  Mount  Lyell  Mining  District,"  Pari. 
Pap.,  Tasmania,  9th  July,  1894. 
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The  Queen  River  itself  appears  too  small  to  have  formed  so 
great  a  valley ;  but  it  is  clear  that  the  river  system  in  this  part 
of  Tasmania,  at  no  distant  date,  was  arranged  very  differently 
from  its  present  plan. 

Between  Mount  Lyell  and  Mount  Sedgwick  in  the  north  there 
is  a  deep  valley.  It  is  known  as  the  Sedgwick  Valley,  and  is  two 
miles  in  breadth.  Though  the  walls  on  both  sides  are  steep, 
they  have  been  cut  back  into  deep  gullies,  between  which  are 
long  rocky  spurs,  so  that  the  Sedgwick  Valley  shows  signs  of 
much  greater  age  than  the  canyon  of  the  King  River.  This 
Sedgwick  Valley  is  a  direct  continuation  of  the  north-eastern 
branch  of  the  King  River,  which  drains  the  southern  slope  of 
the  Eldon  Range.  The  valley  to  the  Henty  pene-plain  opens  by 
a  low  pass  known  as  the  Sedgwick  Gap.  This  Gap,  now  1160 
feet  above  sea  level,  is  but  slightly  raised  above  the  King  River, 
at  its  bend  to  the  east  of  the  Gap.  In  all  probability  the  King 
River  once  continued  its  westward  course  along  the  Sedgwick 
Valley,  through  the  Gap,  and  across  the  site  of  the  Henty 
pene-plain  to  the  south  of  Grown  Hill  and  the  Professor. 
This  river  would  have  been  of  considerable  size  and  quite  suffi- 
cient to  have  formed  the  pene-plain.  Then,  either  the  glacier 
which  formerly  filled  the  valleys  of  the  King  River  and  some  of 
its  tributaries,  or  a  slight  uplift  along  the  Great  Fault  of  Mount 
Lyell — which  runs  along  the  western  face  of  Mounts  Sedgwick, 
Lyell  and  Owen — interrupted  the  course  of  the  King  River. 
The  river  was  dammed  back  till  it  found  a  fresh  outlet  to  the 
south  of  Mount  Owen,  through  the  gap  between  Mounts  Huxley 
and  Jukes.  There  it  has  cut  for  itself  the  deep  canyon,  through 
which  it  flows  to  Macquarie  Harbour. 

One  important  point  in  connection  with  the  age  of  the  pene- 
plain and  the  deflection  of  the  King  River  is  its  bearing  on  the 
age  of  the  recent  glacial  deposits  of  Tasmania.  It  has  often  been 
maintained  that  extensive  glaciations  are  the  result  of  increased 
elevation ;  and  this  explanation  is  attractively  simple  because,  if 
a  country  be  uplifted,  its  temperature  must  be  reduced ;  and, 
therefore,  if  the  precipitation  remain  the  same,  its  snowfall  will 
be  increased.  The  explanation,  however,  does  not  appear  to  be 
consistent  with  the  facts  in  some  cases,  where  there  is  a  consider- 
able amount  of  evidence  as  to  the  relations  of  maximum  glacia- 


Geography  of  North- Western  Tasmania.         181 

tion  and  earth  movements.^  Nor  is  there  any  evidence,  as  far  as 
I  am  aware,  that  Tasmania  has  been  uplifted,  in  Cainozoic  times, 
much  above  its  present  level.*  It  is  indeed  possible,  as  main- 
tained by  Montgomery,  that  the  glacial  deposits  of  Tasmania 
were  formed  when  the  country  stood  some  hundreds  of  feet 
below  its  present  level.  The  western  glaciers  followed  the 
existing  valleys,  occupying  those  between  Mount  Sedgwick  and 
Mount  Tyndall,  between  Mount  Sedgwick  and  Mount  Lyell,  and 
down  the  King  River  to  the  east  of  Mounts  Lyell  and  Owen. 
The  course  of  these  valleys  had  been  determined  by  earth  move- 
ments in  pre-glacial  times ;  and  the  general  evidence  renders  it 
highly  improbable  that  they  were  scooped  out  by  glacial  action, 
although  the  glaciers  may  have  deepened  and  modified  them. 
Hence  the  diversion  of  the  King  River  from  its  old  course 
through  the  Sedgwick  Valley,  to  its  present  circuitous  route  to 
the  south  of  Mount  Jukes,  *was  probably  caused  during  the 
latter  part  of  the  glacial  period.  The  damming  up  of  the 
Sedgwick  Valley  by  ice  and  moraines  was  quite  sufficient  to  cause 
the  drainage  from  the  glaciers  in  the  Upper  King  Valley  to 
overflow  at  the  lowest  gap  on  the  southern  margin  of  the  King 
basin ;  and  the  lowest  available  outlet  was  between  Mount 
Huxley  and  Mount  Jukes. 

The  glacial  deposits  around  Mount  Lyell  are  more  recent  than 
the  formation  of  the  Henty  pene-plaiu,  for  that  plain  was  made 
by  a  pre-glacial  river,  and  some  glacial  deposits  occur  in  valleys 
cut  through  it,  as  at  Queenstown  ;  but  the  difference  in  time  was 
probably  small.  The  pene-plain  was  certainly  formed  when 
western  Tasmania  stood  a  few  hundred  feet  lower  than  it  does 
now ;  and  Montgomery  may  be  correct  in  his  view  that  the 
glaciation  of  Tasmania  occurred  in  this  period  of  depression.® 
Mr.  R.  M.  Johnston  does  not  favour  the  idea  of  any  considerable 
earth  movements  in  Tasmania  in  recent  geological  times.  He 
says,*  "  In  Tasmania  there  is  little  evidence  of  physical  disturb- 


1  See  for  example,  "Contributions  to  the  Glacial  Geology  of  Spitzbergen,"  Quart. 
Joum.  Geol.  Soc,  vol.  liv.,  1898,  p.  224. 

2  The  drowned  valleys  of  the  Taraar  and  the  Derwent  do  not  necessarily  indicate  a 
subsidence  of  the  whole  of  Tasmania. 

3  Montgomery,  A.:  "  Glacial  Action  in  Tasmania."    Proc.  Roy.  Soc.  Tas,  1898  (ISM), 
p.  166. 

4  Johnston,  R.  M.:  "Geology  of  Tasmania,"  p.  326. 
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anoes  of  an  extraordinary  character  during  the  [Post  Tertiary] 
period,  if  we  except  the  minor  local  oscillations  of  land  indicated 
by  the  raised  beaches  on  the  islands  of  Bass  Strait^  and  on  other 
places  along  the  northern  coastline  of  Tasmania.  .  !  .  .  It  may 
generally  be  affirmed  that  the  leading  features — ^the  mountain 
chains  and  ridges,  the  main  valleys  and  their  river  courses, 
the  great  plains  and  plateaux — were  all  established  prior  to  the 
deposit  of  the  members  of  the  Post  Tertiary  age."  The  Henty 
pene-plain,  however,  has  been  so  deeply  dissected  that  it  is  pro- 
bably somewhat  older  than  the  glacial  deposits,  which  in  some 
cases  are  comparatively  fresh. 

The  formation  of  the  Henty  pene-plain  must  have  been  a  long 
task,  and  must  have  been  completed  when  Tasmania  was  less 
elevated  than  it  is  now.  It  may  have  been  contemporary  with 
the  formation  of  the  extensive  dissected  pene-plains,  which  are 
among  the  most  important  featureSt  in  the  geography  of  Victoria. 

The  date  at  which  the  pene-plain  was  uplifted  is^  though  pre- 
glacial,  geologically  recent.  The  most  convincing  evidence  is 
given  by  the  narrowness  of  the  river  gorges  that  cut  through  it. 
The  railway  between  Emu  Bay  and  Strahan  runs  for  some 
distance  down  the  Pieman  Valley,  a  deep  and  narrow  gorge,  the 
bed  of  which  is  being  rapidly  deepened  by  corrosion.  The  Henty 
River  near  Strahan  flows  across  a  low-lying  alluvial  plain,  crossed 
by  lines  of  high,  weathered,  sand  dunes  ;  but  further  to  the  east 
this  river  cuts  through  the  pene-plain  in  a  very  deep  gorge. 

The  best  case,  however,  is  that  of  the  King  River,  which  rises 
in  the  central  plateau  of  Tasmania.  East  of  Mount  Lyell  it 
flows  through  a  broad,  flat-floored  valley,  known  as  the  "  Long 
Marsh."  Here  its  valley  is  obviously  of  great  age,  but  further 
down  its  course  the  river  flows  through  a  sinuous,  narrow  canyon. 

Mr.  W.  T.  Batchelor,  the  engineer  of  the  Mount  Lyell  Mine, 
kindly  told  me  that  in  one  place  the  depth  is  1700  feet,  where 
the  canyon  is  at  the  summit  only  between  2000  and  2500  feet 
across.  The  narrowness  of  this  river  gorge,  and  the  vertical 
character  of  its  cliffs,  show  that  it  is  a  very  young  valley. 

Further  evidence  indicating  a  comparatively  recent  uplift  of 
this  part  of  Tasmania  is  supplied  by  the  southern  face  of  Mount 
Sorell.  This  mountain  is  situated  on  the  northern  side  of  Mac- 
quarie  Harbour.     It  consists  of  a  block  of  the  West  Coast  Range 
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conglomerates  resting  upon  Lower  Palaeozoic  or  Archean  beds.  A 
straight,  well-marked  beach  line  runs  across  the  southern  face 
of  the  mountain.  Its  level  is  quite  straight,  though  it  is  now 
tilted  slightly  from  the  horizontal,  dipping  at  about  5  degrees  to 
the  west.  The  terrace,  so  far  as  could  be  seen  from  the  steamer, 
cuts  across  the  bedding  of  the  strata,  so  that  it  cannot  be  due  to 
the  outcrop  of  a  band  of  hard  rock.  It  is  clearly  a  beach  line 
formed  when  the  country  stood  several  hundred  feet  lower  than 
at  present. 


DESCRIPTION    OF    PLATES. 

1.  Sketch  map  of  north-western  Tasmania,  showing  parts  of  the 

areas  occupied  by  the  Central  Plateau,  and  by  the 
North- Western,  Henty  and  Western  Pene-Plains ;  and 
the  probable  former  course  of  the  Henty  and  King 
Rivers.  The  Central  Plateau  is  accepted  from  the  map 
in  Johnston's  Geology  of  Tasmania.  The  boundaries  of 
the  pene-plains  are  approximate,  and  the  limits  un- 
certain. 

2.  Sketch  of  the  view  across  the  Henty  Pene-Plain  from  the  hill 

face  above  the  Royal  Tharsis  Mine,  Mount  Lyell. 

3.  Outline  sketch  across  the  Henty  Pene-plain  from  the  western 

spur  of  Mount  Lyell. 
Figures  2  and  3  have  been  drawn  by  Mr.  D.  J.  Mahoney,  from 
sketches  by  the  author. 
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Art.  XIII. — On  scmw  Fo^^aminifera  and  Ostracoda  from 
Jurassic  (Lower  Oolite)  Strata^  near  GeraZdton, 
Western  Australia, 

By    FREDERICK    CHAPMAN,   A.L.S.,   F.R.M.S., 

National  Museum. 

(With  Plates  XXII.,  XXIII.). 
[Read  13th  August,  1903}. 

Introductory  Remarks. 

During  an  inspection  of  a  series  of  fossils  collected  in  Western 
Australia  for  the  Hon.  (then  Mr.)  A.  C.  Gregory,  F.R.G.S.,  and 
sent  by  Mr.  R.  Daintree,  F.G.S.,  to  Professor  McCoy,  at  the 
National  Museum,  Melbourne,  I  noticed  that  the  calcareous  and 
sandy  infilling  of  specimens  of  Cucullaea  and  Trigonia  was  so 
friable  and  promising  for  microzoa,  as  to  justify  a  careful  search 
through  the  material  after  it  had  been  broken  down  and  washed. 
The  result  was  very  gratifying,  as  some  entirely  new  Ostracoda 
were  found ;  whilst  the  Foraminifera  were  represented  by  an 
interesting  series  of  twenty-three  species,  some  of  which  are  also 
new,  and  those  already  known  throw  a  certain  light  on  the 
affinity  of  these  beds  with  others  containing  similar  microzoic 
faunas  elsewhere. 

The  only  earlier  record  of  Jurassic  Foraminifera  which  I  can 
find  is  that  of  Cristellaria  cultrata,  Montfort  sp.,  given  by  Charles 
Moore^  in  his  list  of  West  Australian  fossils,  but  unaccompanied 
by  any  reference  as  to  its  locality.  The  evidence  of  the  context 
in  that  paper  respecting  the  localities  of  the  mesozoic  fossil 
collections  in  Moore's  hands,  points  in  favour  either  of  the 
district  of  Shark's  Bay  or  of  Champion  Bay. 

As  regards  later  mesozoic  microzoa,  nine  species  of  Foramini- 
fera and  an  entomostracan  have  been  recorded  from  WoUumbilla, 

1  Quart.  Journ.  Geol.  Soc,  vol.  xxvi.,  1870,  p.  231. 
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Queensland,  by  Charles  Moore,^  who  was  himself  uncertain  as  to 
the  age  of  these  beds,  but  made  the  suggestion  that  they  belonged 
to  strata  between  the  lias  and  cretaceous,  and  showing  most 
affinity  to  the  Oxford  clay.  These  Queensland  beds  have  now 
been  correlated  with  the  lower  cretaceous  formation,  as  part  of 
the  Rolling  Downs  series. 

Whilst  referring  to  upper  mesozoic  Foraminifera  in  Australia, 
mention  must  also  be  made  of  the  important  and  interesting 
series,  comprising  fifty-six  species,  discovered  by  the  Rev.  W. 
How  chin,  F.G.S.,  in  the  material  from  artesian  well-borings  in 
the  lower  cretaceous  of  Central  Australia.^ 

Our  present  series  of  Foraminifera  has  several  species  in 
common  with  Howchin's  list,  but  they  are  also  common  to  beds 
ranging  from  upper  Jurassic  to  lower  cretaceous  elsewhere,  and 
other  species  comparable  even  with  those  of  recent  origin. 

As  regards  the  Ostracoda  there  appears  to  be  no  previous 
record  for  these  fossils  in  Australian  Jurassic  strata. 

DESCRIPTION    OF    THE    FOSSILS. 

Order  Foraminifera. 

Family  LiiuoUdae, 

Sub-family  Lituolinae. 

Genus  Haplophragmium^  Reuss. 

Haplophragmium  neocomianum,  Chapman.    (PI.  XXIL, 

Fig.  1). 

H,  neocomianum^  Chapman,  1894,  Quart.  Journ.  Geol.  Soc, 
vol.  1.,  p.  695,  pi.  34,  figs.  2a,  b, 

Idem^  1895,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  vol.  xvi.,  p.  315,  pi. 
xi.,  fig.  7. 

Remarks » — This  is  a  compressed,  spiral,  arenaceous  form, 
having  an  irregular,  sub-circular  outline.  The  whorls  of  the  test 
are  involute,  and  the  chambers  are  obscurely  seen  on  the  surface ; 


1  T<ym.  cie.,  p.  239;  also  R.  Etheridge,  Junr.,  "A  Catalogue  of  Australian  Fossils," 
Cambridge,  1878,  pp.  102-4. 

2  Trans.  Roy.  Soc.  S.A.,  vol.  viii.,  1885,  p.  79;   vol.  xvii.,  1893,  p.  346;  Rep.  Adelaide 
Meeting,  A.A.A.S.,  1898  (1894),  pp.  362-5. 
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but  the  latter  are  made  apparent  by  moistening  the  test.  This 
species  is  a  frequent  concomitant  of  mesozoic  microzoa,  and  has 
been  found  in  the  rhaetic  of  Somerset^  and  the  neocomian  of 
Dorking,  England;  also  in  the  cretaceous  of  South  Africa 
(author's  MS.). 

Occurrence. — One  specimen  of  medium  size,  Jurassic,  Greenough 
River  district,  West  Australia.     [2121.] 

Family  Textulariidae. 

Sub-family  Textulariinae, 

Genus  Texfu/aria,  Defrance. 

Textularia  crater,  sp.  nov.    (PI.  XXII.,  Figs.  2  and  2a). 

Specific  characters, — Test  very  short,  laterally  slightly  com- 
pressed, and,  therefore,  su1>elliptical  in  cross-section.  Aboral 
end  rounded.  Oral  surface  depressed,  the  apertural  margin 
limbate.  The  margin  of  the  last  and  penultimate  chambers 
somewhat  square  with  the  upper  surface  of  the  test.  Chambers 
few,  obscurely  seen  on  the  surface  of  the  shell,  but  the  textularian 
arrangement  may  be  made  out  without  much  difficulty.  Texture 
finely  arenaceous.  Length  of  test)  0.14  mm.  Greatest  width, 
0.3  mm. 

Affinities. — The  short  textularians  with  more  or  less  limbate 
sutures  and  apertural  margin  fall  into  the  groups  of  T.  trochus, 
D'Orb.,  and  T.  conica,  D'Orb.;  according  to  their  circular  or  sub- 
elliptical  outline  in  cross-section.  Our  specimen  naturally  falls 
into  the  latter  group,  but  may  be  distinguished  from  typical 
forms  of  T.  conica,  by  its  rounded  basin-shaped  test  and  strongly 
concave  oral  surface. 

Occurrence. — One  specimen ;  Greenough  River  district.  West 
Australia.     [2122.] 

Sub-family  Bulimininae. 
Genus  Bulimina^  D'Orbigny. 

Bulimina  gregorii,  sp.  nov.    (PI.  XXIL,  Figs.  3  and  3a). 

Specific  characters. — Test  sub-rhomboidal,  compressed,  with 
rounded  lateral  edges.     Aboral  end  terminated  by  a  blunt  spike. 

lA 
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Aperture  typically  bulimine.  Sutures  faintly  marked ;  chambers 
not  very  numerous.  Shell-texture  finely  arenaceous.  Leng^ 
0.22  mm.,  greatest  width,  0.13  mm. 

Affinities, — ^The  form  of  the  test  and  comparative  fewness  of 
the  chambers  remind  one  of  Bulimina  pyrula,  IVOrb,^  Our 
species,  however,  is  readily  distinguished  from  Uiat  form  by  l^e 
strong  compression  of  the  test.  The  two  species  B.  caudi- 
gera,  D'Orb.,^  and  B.  ovula,  D'Orb.,'  also  bear  some  relation- 
ship to  our  form,  both  in  the  compressicm  of  the  test,  and  in 
having  an  aboral  spine.  The  compression  in  our  species  is  so 
marked,  amounting  to  a  concavity  of  the  external  surface,  that 
it  will  be  as  well  to  regard  it  as  a  distinct  form.  It  is  worth 
noting  that  B.  pyrula,  D'Orb.,  occurs  in  certain  Jurassic  clays 
in  England,  as  recorded  by  Messrs.  Jones  and  Parker  ("  triassic  " 
clay  of  Ohellaston).^ 

The  above  species  is  named  after  the  of  Hon.  A.  O.  Gregory, 
F.B.G.S.,  under  whose  auspices  the  larger  fossils  were  collected, 
and  who  gave  them  to  Mr.  Daintree. 

Occurrence, — One  specimen;  Jurassic,  G-reenough  River  district, 
West  Australia.     [2123.] 

Family  Lagenidae, 

Sub-family  Nodosariinae, 

Genus  Marginiilina^  D*Orbigny. 

Marglnulina  compressa,  D'Orbigny,     (PL  XXIL,  Fig.  4). 

iff.  compressa^  D'Orb.,  1840,  M^m.  See.  G^ol.  France,  vol.  iv., 
p»  17,  pi.  i.,  figs.  18,  19. 

Reuss,  1845,  Verstein.  bohm.  Kreidef.,  pt.  i.,  p.  29,  pi.  xiii., 
%  33. 

Chapman,  1894,  Quart.  Journ.  Geol.  Soc,  vol.  1.,  p.  709. 

Remarks, — The  genera  Marginulina  and  Vaginulina  insensibly 
graduate  into  one  another,  exemplified  in  certain  forms  of  the 

\  I>\)rb)CQ^,  1849,  For.  Fow.  Vienne,  p.  184,  pi.  xi.,  figs.  9, 10. 

t  n^Ofbtvny,  18Mt  Ann.  Sol.  Nat.,  vol.  vii.,  p.  270,  No.  16 ,  Module,  No.  68. 

S  D'Ofbifi^,  1880,  Foram.  Ain^r.  M^rid.,  p.  51,  pi.  i.,  figs.  10, 11. 

4  JOMt»T.  R.,  ukI  Parker,  W.  K.:   Quart.  Journ.  Oeol.  Soc.,  vol.  xvL,  1860,  pp.  45S, 

4H»  M*  oar.  |i  XX.,  fls- 4& 


Foraminifera  and  Ostracoda.  189 

present  type,  the  marginuline  species  becoming  vaginuline  by 
the  continued  compression  of  the  test.  Our  specimen  seems  to 
occupy  a  place  midway  between  these  genera,  but  since  it  agrees 
with  the  original  figure  of  Marginulina  compressa  given  by 
D'Orbigny,  rather  than  with  the  flatter  type,  Vaginulina 
legumen,  Linn^  sp.,  it  may  be  conveniently  retained  in  the  former 
genus.  M.  compressa  has  been  previously  found  in  the 
neocomian  pebble  beds  of  Littleton,  near  Guildford,  England 
(Chapman) ;  the  greensanpl  of  Le  Mans,  and  the  chalk  of  Meudon, 
France  (D'Orbigny) ;  the  chalk  of  Charing,  Kent,  England 
(Jones  in  Morris's  Catalogue) ;  and  the  chalk  of  Bohemia  (Reuss). 
Occurrence. — One  specimen;  Jurassic,  Greenough  River  district, 
West  Australia.     [2124.] 

Marginulina  sollda,  Terquem.    (PI.  XXIL,  Fig.  17). 

Marginuitna  hybrida^  Zwingli  and  Kiibler  (non  Terquem), 
1870,  Foraminif.  Schweiz.  Jura,  p.  27,  pi.  iii.,  fig.  25. 

M,  solida^  Terquem,  1886,  M^m.  Soc.  G^l.  France,  ser.  3,  vol. 
iv.,  M^m.  ii.,  p.  24,  pi.  ii.,  figs.  34  to  43  ((/.,  fig.  40). 

M,  cf.  solida^  Terquem,  Wisniowski,  1890,  Pamietnik  wydz 
matem. — przyrodn.  Akad.  Umiejetn.  w.  Krakowie,  vol.  xvii.,  p. 
26,  pi.  viii.  (i.),  ^g,  59. 

Remarks, — The  Australian  specimen  evidently  belongs  to  this 
species,  which,  although  variable,  shows  certain  features  which 
enable  one  to  place  it  in  the  group  with  Marginulina  glabra, 
D'Orb.,  for  a  central  type ;  this  particular  form  being  altogether 
slenderer  and  more  compressed  than  the  species  just  mentioned. 

The  specimens  to  which  references  are  made  above  came  from 
the  upper  Jurassic  beds  of  Poland  and  Switzerland. 

Comparison  may  also  be  made  with  the  M.  paucilooulata  of 
Hantken,^  from  the  eocene  of  Hungary,  which  is  also  a  com- 
pressed few-chambered  form  of  the  type  of  M.  glabra. 

Occurrence, — One  specimen;  Jurassic,  Greenough  River  district, 
West  Australia.     [2125.] 


1  Mitth.  a.  d.  Jahrb.  k.  ungar.  Geol.  Anstalt,  vol.  iv.,  1876  (1881),  p.  47,  pL  xiv.,  figv. 
10a,  5. 
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Genus   Vaginultna^  D'Orbigny. 

Vaginulina  schloenbachi,  Reuss,  var,   interrupta,  nov. 

(PL  XXII.,  Fig.  5). 

This  variety  is  distinct  from  the  specific  form  V.  schloenbachi^ 
in  having  the  long  curved  costae  interrupted  in  the  posterior 
area  of  each  chamber.  The  costae  themselves  are  also  more 
numerous,  averaging  six  in  each  series  in  the  variety,  against 
three  in  the  type  form.  The  original  species  came  from  the 
neocomian  beds  of  North  Germany. 

Occurrence, — One  specimen  of  this  variety  was  found  in  the 
Jurassic  of  the  Greenough  River  district,  West  Australia. 
[2126.] 

Vaginulina  lata,  Oornuel  sp.    (PI.  XXIL,  Fig.  6.) 

Marginulina  /o'/a,  Cornuel,  1848.  M^m.  Soc.  G6ol.  France,  ser. 
2,  vol.  iii.,  p.  252,  pi.  1,  figs.  34-7. 

Planularia  pauperata^  3one^H,iidi  Parker,  1860.  Quart.  Journ. 
Geol.  Soc,  vol.  xvi.,  p.  454,  pi.  xx.,  ^g.  39. 

Cristellaria  simplex^  Terquem,  1863.  Foram.  du  Lias,  trois- 
i6rae  M^m.,  p.  203,  pi.  ix.,  fig.  15. 

Planularia  pauperata^  Jones,  Parker,  and  Brady,  1867.  Proc. 
Somerset  Arch,  and  Nat.  Hist.  Soc,  vol.  xiii.,  p.  110,  pi.  ii.,  figs. 
24,  25. 

Cristellaria  pauperata,  (Jones  and  Parker)  Blake,  1876.  The 
Yorkshire  Lias,  p.  465,  pi.  xix.,  fig.  12. 

C.  lata  (Cornuel),  Brady,  1884.  Rep.  Chall.,  vol.  ix.,  p.  539, 
pi.  Ixvii.,  figs.  18«,  b. 

C.  lata  (Cornuel),  Crick  and  Sherborn,  1891.  Journ.  North 
N.  H.  Soc,  vol.  vi.,  p.  213,  pi.  — .,  fig.  32. 

Remarks. — These  compressed  quasi  cristellarian  forms  appear 
more  properly  to  belong  to  the  genus  Vaginulina,  as  it  is  now 
understood,  since  the  present  type  of  shell  has  no  distinct  spiral 
commencement,  and  the  test  is  uniformly  flattened.  The  few- 
chambered,  broad,  compressed  shells   which   may  be  referred  to 


1  Reuss,  1862  (1863),  Sitzungsb,  d.  k.  Ak.  Wiss.  Wien.,  vol.  xlv.,  Abth.  1,  p.  46,  pi.  iii., 
figs.  6a,  b. 
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the  above  species  are  mostly  characteristic  of  mesozoic  strata ; 
but  the  species  has  also  been  recorded  from  recent  soundings  off 
Moncoeur  Island,  Bass  Strait,  at  a  depth  of  38  fathoms. 

Our  specimen  somewhat  resembles  a  closely  allied  form  which 
was  found  in  the  gault  of  France  and  England,  Vaginulina 
biochei,  Berthelin.^  The  latter  form,  however,  is  distinguished 
by  the  thickened  sutures  of  the  chambers  having  a  tendency  to 
become  salient,  especially  on  the  inner  (anti-stoloniferous)  margin 
of  the  test. 

Occurrence, — One  specimen  (small) ;  Jurassic,  Greenough  River 
district,  W.  Australia.     [2127]. 

Vaginulina  strigillata,  Reuss.    (Plat«  XXII.,  Fig.  7). 

Vaginulina  (Citharina)  strigillata^  Reuss,  1846.  Verstein 
bohm.  Kreidef.,  pt.  ii.,  p.  106,  pi.  xxiv.,  fig.  29. 

V,  strigillata^  Reuss,  Jones,  and  Parker,  1860.  Quart.  Journ. 
Geol.  Soc,  vol.  xvi.,  pp.  453,  457,  pi.  xx.,  tigs.  30-35. 

V.  strigillata^  Reuss,  Wisniowski,  1890.  Pamietnik  wydz 
matem. — przyrodn.  Akad.  Umiejetn  w.  Krakowie,  vol.  xvii.,  p. 
29,  pi.  ix.  (ii.),  tig.  5. 

V,  strigillata^  Reuss,  Chapman,  1894.  Journ.  R.  Micr.  Soc., 
p.  432,  pi.  viii.,  figs.  3a,  ^,  and  4. 

Remarks. — The  striate  Yaginulinae  are  of  very  frequent 
occurrence  in  mesozoic  strata,  and  are  fairly  common  throughout 
the  whole  of  the  Jurassic  and  cretaceous  strata. 

The  particular  form  under  notice  is  distinguished  from  others 
closely  allied  by  the  more  pronounced  striations  on  the  surface 
of  the  shell,  and  which  bridge  over  the  suture  lines,  the  latter 
being  more  or  less  depressed. 

Occurrence, — One  specimen  (fragmentary);  Jurassic,  Greenough 
River  district,  West  Australia.     [2128.] 

Vaginulina  intunnescens,  Reuss.    (PI.  XXII.,  Fig.  8). 

Vaginulina  tntumescens^  Reuss,  1862  (1863j.  Sitzungsb.  d.  k. 
Ak.  Wiss.  Wien,  vol.  xlvi.,  Abth.  1,  p.  49,  pi.  iv.,  tig.  2. 


1  M^m.  Soc.  Gtol.  France,  ser.  3,  vol.  1,  No.  5,  1880,  p.  42,  pi.  ii.,  fig:8.  da,  b.    Abo 
Chapman,  Journ.  R.  Micr.  Soc.,  1894,  p.  427,  pi.  viii.,  figs.  14a,  h. 
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Marginulina  scalprum^  Terquem,  1866.  Foram.  da  lias, 
sixi^me  M^m.,  p.  509,  pi.  xxi.,  fig.  27. 

Remarks, — This  species  has,  typically,  a  sub-triangular  tegt, 
strongly  compressed ;  ornamented  with  fine,  curved,  longitudiiial 
striae.  Terquem's  liassic  specimen  has  more  numerous  and 
narrower  chambers  than  ours. 

y.  intumescens  was  originally  obtained  from  the  neocomian 
of  Germany,  and  it  has  also  been  recently  found  in  the  cretaceoui 
of  South  Africa.     (Author's  MS.) 

Occurrence. — Frequent;  Jurassic,  Greenough  River  district, 
West  Australia.     [2129-31.] 

Genus  Cristellaria^  Larmarck. 

Cristellaria  rotulata,  Lamarck  sp.     (PI.  XXII.,  Fig.  9.) 

Lenticulites  rotuiata^  Lamarck,  1804.  Ann.  Museum,  vol.  v., 
p.  188,  No.  3.     Tab.  Encycl.  M^th.,  pi.  cccclxvi.,  ^g.  5. 

Cristellaria  rotulata  (Lam.),  D'Orbigny,  1840.  M^m.  Soc 
G^l.  France,  ser.  1,  vol.  iv.,  p.  26,  pi.  ii.,  figs.  15-18. 

Rotulina  muensteri^  Roraer,  1841.  Verstein.  norddeutsch. 
Kreidegeb.,  pt.  2,  p.  98,  pi.  xv.,  tig.  30. 

Cristellaria  rotulata  (Lam.),  Reuss,  1846.  Verstein.  bohm. 
Kreidef.,  pt.  1,  p.  24,  pi.  viii.,  tigs.  50«,  ^,  and  70. 

C  muensteri  (Rom.),  Reuss,  1862  (1863).  Sitzungsb.  d.  k. 
Ak.  Wiss.  Wien.,  vol.  xlvi.,  Abth.  1,  p.  77,  pi.  ix.,  figs.  3a,  ^, 
and  4a,  b, 

C  lenticulata^  Wisniowski,  1890.  Pamietnik  wydz  matem. — 
przyrodn.  Akad.  Umiejetn  w.  Krakowie,  vol.  xvii.,  p.  47,  pi.  ix. 
(iL),  tigs.  24a,  b. 

C.  rotulata  (Lam.),  Perner,  1892.  Foraminifery  Cesk^ho 
cenomanu,  p.  62,  pi.  iv.,  tigs.  1-11. 

C.  rotulata  (Lam.),  Egger,  1899.  Abhandl.  K.  bayer.  Ak. 
Wiss.,  CI.  ii.,  vol.  xxi.,  Abth.  1,  p.  122,  pi.  xi.,  tig.  3. 

Remarks. — This  widely  distributed  and  persistent  type  is  a 
well-known  form  in  Jurassic  deposits,  but  it  is  not  nearly  as 
common  as  the  more  ornate  type  with  secondarily  thickened 
sutures,  exemplified  by  the  Cristellaria  cassis  group. 

Occurrence. — One  specimen  (small,  but  otherwise  typical); 
Jurassic,  Greenough  River  district.  West  Australia.     [2132]. 
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Cristellaria  subalata,  Reuss.    (PI.  XXIL,  Fig.  10.) 

Cristellaria  subalata^  Reuss,  1854.  Denkschr.  k.  Ak.  Wiss. 
Wien.,  vol.  viL,  Abth.  1,  p.  68,  pi.  xxv.,  fig.  13. 

Robulina  megalopolitana^  Reuss,  1855.  Zeitschr.  d.  deutsch. 
geol.  Gesellsch.,  vol.  vii.,  p.  272,  pi.  ix.,  figs.  5^,  b. 

Cristellaria  subalata^  Reuss,  1862  (1863).  Sitzungsb.  d.  k. 
Ak.  Wiss.  Wien.,  vol.  xlvi.,  p.  76,  pi.  viii.,  fig.  10 ;  pi.  ix.,  fig.  1. 

C  subalata^  Reuss,  Chapman,  1896.  Journ.  R.  Micr.  Soc,  p. 
3,  pi.  1,  figs.  3a,  b. 

C  subalata^  Reuss,  Egger,  1899.  Abhandl.  k.  bayer,  Ak. 
Wiss.,  CI.  ii.,  vol.  xxi.,  Abth.  1,  p.  118,  pi.  xi.,  figs.  19,  20. 

Remarks, — This  species  is  also  known  from  older  tertiary 
strata,  but  is  more  commonly  met  with  in  the  Jurassic  and  lower 
cretaceous  series.  It  has  also  been  found  recently  in  the 
•cretaceous  of  South  Africa.     (Author's  MS.). 

Occurrence, — One  specimen;  Jurassic,  Greenough  River  dis- 
trict. West  Australia.     [2133.] 

Cristellaria  prominula,  Reuss.     (PL  XXIL,  Figs.  11,  \\a), 

Cristellaria  prominula^  Reuss,  1855,  Zeitschr.  d.  Geol. 
•Gesellsch.,  vol.  vii.,  p.  271,  pi.  ix.,  figs.  3«.  b, 

C.  prominula,  Reuss,  Chapman,  1894,  Quart.  Journ.  Geol. 
Soc.,  vol.  1.,  p.  714. 

Remarks, — The  distinctive  features  of  this  form  are  the 
prominence  of  the  sutural  lines  which  mark  the  junction  of 
chambers,  less  strongly  curved  on  the  septal  face  than  in  the 
nearly  allied  C.  subalata ;  and  the  greater  height  of  the  chambers 
when  compared  with  the  species  just  mentioned.  C.  prominula 
has  been  recorded  from  the  lower  and  upper  cretaceous  of 
Europe. 

Occurrence, — One  specimen  (small) ;  Jurassic,  Greenough 
River  district^  West  Australia.     [2134], 

Cristellaria  decipiens,  Wisniowski.     (PL  XXIL,   Fig.  12. 

Cristellaria  decipiens,  Wisniowski,  1890.  Pamietnik  wydz 
matem. — przyrodn.  Akad.  Uiniejetu.  w.  Krakowie,  voL  xii.,  p. 
42,  pi.  X.  (iii.),  figs.  5^,  b,  and  11^,  b. 
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/Remarks. — This  ornate  cristellarian  belongs  to  the  group  of 
which  C.  cassis,  Fichtel  and  Moll,  sp.,  forms  a  central  type. 

The  original  specimens  figured  by  Wisniowski,  came  from  the 
upper  Jurassic  (Am.  omatus  beds)  of  Poland. 

Occurrence. — One  specimen ;  Jurassic,  Geenongh  River  district, 
West  Australia.     [21 35]. 

Cristellaria  daintreei,  sp.  nov.    (PI.  XXII.,  Fig.  13. 

Specific  characters. — Test  ovate-elongate,  compressed,  nine 
chambers  visible,  those  forming  the  spiral  portion  sparsely 
granulate  to  tuberculate.  The  sutural  depressions  of  the  last 
three  chambers  bridged  over  by  about  seven  short  longitudinal 
costae.  The  last  chamber  is  somewhat  inflated.  Length  0.46 
mm. ;   greatest  width  0.2  mm. 

Affinities. — The  nearest  analogue  to  this  species  is  C.  gemmata, 
Brady\  Both  forms  have  a  compressed  test,  but  the  ornamen- 
tation of  C.  daintreei  differs  essentially  in  the  semi-costate 
surface  markings  of  the  last  few  chambers. 

In  the  character  of  the  ornament  C.  daintreei  also  resembles 
some  extreme  forms  of  C.  fragraria,  Giimbel  sp.  (=  C. 
wetherelli,  Jones  sp.)^  in  which  the  test  is  strongly  compressed, 
and  the  later  chambers  costate. 

The  present  species  is  named  in  honour  of  the  late  Mr.  Richard 
Daintree,  F.G.S.,  who  presented  the  larger  fossils  to  the  National 
Museum. 

Occurrence. — One  specimen;  Jurassic,  Greenough  River  district, 
West  Australia.     [2 1 36]. 

Cristellaria    COStata,    Fichtel  and  Moll,  sp.,   var. 
compressa,  nov.     (PL  XXIL,  Fig.  14). 

Ref.  to  type-form. — 

Nautilus  costatus,  Fichtel  and  Moll,  1798,  Test.  Micr.,  p.  47, 
pi.  iv.,  figs,  ^,  ^,  and  /. 

Remarks. — The  present  variety,  compressa,  is  a  strongly  com- 
pressed form.     The  spiral  commencement  is  not  well  developed, 

1.  Rep.  Chall.,  vol.  ix.,  1884,  p.  554,  pi.  Ixxi.,  fig.  6,  7. 

2  Abhandl.  k.  bayer.  Ak.  Wiss.,  m.  p.h.  CI.,  vol.  x.,  p.  635,  pi.  i.,  figs.  58a-c. 


Foraminifera  and   Ostracoda.  195 

and  in  this,  as  in  other  features,  such  as  the  broad  curvature  of 
the  septa,  it  closely  approaches  the  vaginuline  style  of  test.  The 
longitudinal  costae  are  fairly  well  developed,  but  ara  somewhat 
interrupted  near  the  sutural  depressions.  Length  of  specimen 
0.4  mm.  ;  greatest  width  0.3  mm. 

Occurrence, — One  specimen;  Jurassic,  Greenough  River  district, 
West  Australia.     [2137]. 

Cristellaria  costata,  F.  and  M.  sp.,  var.  seminuda,  nov. 

(PI.  XXII.,  Fig.  15). 

Remarks, — This  variety  differs  from  the  type  in  the  interrup- 
tion of  the  longitudinal  costae  on  the  central  area  of  each 
chamber.  The  test  is  also  more  elongate,  with  fewer  chambers, 
and  is  less  inrolled  than  the  type-form.  The  peripheral  margin 
is  bordered  by  a  narrow  keel. 

Length  of  test,  0.38  mm.;  width,  0.22  mm. 

Occurrence. — One  specimen;  Jurassic,  Greenough  River  district, 
West  Australia.     [2 1 38.] 

Cristellaria  cf.  limata,  Schwager.    (PI.  XXIL,  Fig.  16). 

Cristellaria  limata^  Schwager,  1868.  Benecke's  Geog.  Pal. 
Beitrage,  vol.  i.,  p.  657,  pi.  xxxiv. 

C  limata^  Schwager,  Wisniowski,  1890,  Pamietnik  wydz 
matem. — przyrodn.  Akad.  TJmiejetn.  w.  Krakowie,  vol.  xvii.,  p. 
34,  pi.  ix.  (ii.),  fig.  19. 

Remarks. — The  group  of  C.  crepidula,  Fichtel  and  Moll,  sp., 
comprises  many  varieties  or  so-called  species,  but  out  of  all  the 
well-known  examples  figured  none  can  be  quoted  as  exactly 
matching  the  West  Australian  specimens.  The  nearest  allied 
form  is  that  figured  by  Schwager  from  the  Ammonites  (Sonninia) 
sowerbyi  zone  (middle  brown  jura,  lower  oolite)  of  Germany ; 
and  by  Wisniowski  from  the  Ammonites  (Cosmoceras)  ornatus 
zone  (Middle  Oolite)  of  Poland.  The  well-rounded  outline  of  the 
back  of  the  test  seen  in  our  specimens  is  also  exemplified  in  G. 
limata,  but  the  latter  form  is  not  so  strongly  compressed  on  the 
sides.  Another  form  which  may  be  noticed  is  C.  opercula,  Crick 
and  Sherborn,  from  the  upper  lias  of  Moulton,  Northampton, 
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England,^  which  is  also  comparatively  thin  and  compressed ;  C. 
opercula  differs,  however,  from  the  above  form  in  the  relative 
paucity  of  the  chambers,  and  the  more  circular  form  of  the  test. 

Occurrence. — Somewhat  frequent;  Jurassic,  Greenough  River 
district,  West  Australia.     [2139-41]. 

Genus  Flabellina  D'Orbigny. 

Flabelllna  dilatata,  Wisniowski.     PI.  XXIL,  Fig.  18). 

Flabellina  dilatata^  Wisniowski,  1890,  Famietnik  wydz 
matem. — przyrodn.  Akad.  Umiejetn.  w.  Krakowie,  vol.  xvii., 
p.  50,  pi.  X.  (iii..),  21. 

Remarks. — This  species  reminds  one  of  the  P.  rugosa,^  from  the 
Chalk  of  France,  England  and  Bohemia,  but  it  has  the  sutures 
practically  flush  with  the  surface  of  the  test,  whereas  in  F.  rugosa 
they  are  salient. 

Terquem's  F.  semi-involuta'  is  a  similar  form  of  shell,  but  it  is 
not  so  roundly  ovate,  and  the  chevron-shaped  segments  of  the 
later  portion  tend  to  overlap  one  another  on  the  periphery.  This 
species  came  from  the  Jurassic  (fuller's  earth)  series  of  Warsaw, 
Poland.  F.  dilatata  was  obtained  from  the  "  omatus "  beds  of 
Poland. 

Occurrence. — One  specimen;  Jurassic,  Greenough  River  district. 
West  Australia.     [2142]. 

Sub-family  Polymorphininae. 
Genus  Poly^norphina^  D'Orbigny. 

Polymorphina  burdigalensis,  D'Orbigny.     (PL  XXIL, 

Fig.  19). 

Polymorphina  burdigalensis^  D'Orbigny,  1826.  Ann.  Sci.  Nat., 
vol.  vii.,  p.  265,  No.  2 ;   Modele  No.  29. 

P.  burdigalensis^  D'Orbigny,  Brady,  Parker,  and  Jones,  1870. 
Trans.  Linn.  Soc.  Lond.,  vol.  xxvii.,  p.  224,  pi.  xxxix.,  figs.  9<i,  b. 

Remarks. — This  species  is  distinguished  by  its  compressed 
form,  which,  on  one  side  at  least,  is  decidedly  concave ;  in  this 

1  Journ.  Northamptonshire  Nat.  Hist.  Soc,  vol.  vii.,  1892,  p.  71,  pi.  ii.,  figs.  23,  24. 

2  M6m.  Soc.  O^ol.  France,  1840,  s^r.  1  vol.  iv.,  p.  23,  pi.  ii.,  figs.  4,  6  and  7. 

3  Idid.^  1886,  s^r.  8,  vol.  iv.,  M^m.  ii.,  p.  46,  pi.  iv.,  figs.  40-44. 
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latter  respect  it  is  separable  from  P.  compressa,  D'Orbigny. 
The  chambers  are  somewhat  regularly  alternate.  D'Orbigny 's 
specimen  came  most  probably  from  the  middle  tertiary  near 
Bordeaux.  It  is  already  known  as  a  Jurassic  species,  having 
been  recorded  from  the  English  Lias  by  Tate  and  Blake. 

Occurrence. — One  specimen ;  Jurassic,  Greenough  River  dis- 
trict, West  Australia.     [2143]. 

Polymorphlna  gutta,  D'Orbigny.    (PL  XXIL,  Fig.  20). 

Folymorphina  {Fyrulina)  gutta^  D'Orbigny,  1826.  Ann.  Sci. 
Nat.,  vol.  vii.,  p.  267,  No.  28,  pi.  xii.,  figs.  5,  6 ;   ModMe  No.  30. 

P.  gutta^  D'Orbigny,  Jones,  Parker,  and  Brady,  1866.  Monogr. 
Orag.  Foram.,  pi.  1,  figs.  46,  47. 

P,  guita^  D'Orbigny,  Chapman,  1894.  Quart.  Journ.  Geol. 
Soc,  vol.  1.,  p.  715. 

/(rf.,  1896.     Journ.  Roy.  Micr.  Soc,  p.  10,  pi.  ii.,  fig.  7. 

Remarks. — This  is  a  well-known  neocomian  and  gault  species, 
and  it  has  also  occurred  in  various  tertiary  strata. 

Occurrence. — One  specimen;  Jurassic,  Greenough  River  dis- 
trict. West  Australia.     [2144.] 

Polymorphlna  compressa,  D'Orbigny.     (PL  XXIL,  Figs. 

21,  22). 

Polymorphina  compressa^  D'Orbigny,  1846.  Foram.  Foss. 
Vienne,  p.  233,  pi.  xii.,  figs.  32-4. 

Remarks. — The  Australian  specimens  are  not  quite  typical, 
since  they  are  much  broader  than  D'Orbigny's  examples,  and  are 
sub-rhombic  in  outline  ;  but  the  form  is  a  very  variable  one, 
and  it  is  perhaps  better  to  refer  it  to  this  species  rather  than  to 
regard  it  as  a  distinct  form.  In  the  prominence  of  the  primordial 
chamber  in  at  least  one  of  our  specimens  it  resembles  P.  buccu- 
lenta,  Berthelin,^  from  the  Gault  of  France ;  it  also  shows  a 
paucity  of  chambers  and  a  similar  arrangement  as  in  that  species, 
but  the  segments  are  not  quite  so  strongly  inflated. 

P.  compressa  is  well  distributed  throughout  the  fossiliferous 
deposits  commencing  with  the  lias,  and  it  is  interesting  to  note 
that  Parker  and  Jones  record  it  from  the  oolite  series  of  England. 

1  M^m.  Soc.  Q^ol.  France,  ser.  8,  vol.  1, 1880,  p.  58,  pi.  iv.  (xxvii.)»  figs.  16a-17&. 
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Occurrence, — Rare;  Jurassic,  Greenough  River  district,  West 
Australia.     [2145-6]. 

Family  Rotaliidae, 

Sub-family  Rotaliinae, 

Genus  Discorbina^  Parker  and  Jones. 

Discorbina  rosacea,  D'Orbigny  sp.    (PI.  XXII.,  Figs, 

23,  23«,  b\ 

Rotalia  rosacea^  D'Orbigny,  1826.  Ann.  Sci.  Nat.,  vol.  vii.,  p. 
273,  No.  15 ;    Module  No.  39. 

Discorbina  rosacea^  D'Orbigny  sp.,  Brady,  1884.  Rep.  Chall., 
vol.  ix.,  p.  644,  pi.  Ixxxvii.,  figs.  1,  4. 

D,  rosacea^  D'Orbigny  sp..  Chapman,  1894.  Quart.  Joum. 
Geol.  Soc,  vol.  L,  p.  719. 

Remarks. — The  occurrence  of  the  above  minute  species  is 
interesting  as  extending  its  range  in  time.  It  was  previously 
recorded  from  the  neocomian  of  England,  besides  being  well- 
known  as  a  tertiary  fossil. 

Occurrence, — One  specimen ;  Jurassic,  Greenough  River  dis- 
trict, West  Australia.     [2147]. 

Genus  Truncaiulina^  D'Orbigny. 

Truncatulina    wuellerstorfi,   Schwager  sp.     (PI.   XXIL, 

Figs.  24,  Ua,  b). 

Anomalina  wuelierstorji,  Schwager,  1866.  Novara  Exped., 
Geol.  Theil,  vol.  ii.,  p.  258,  pi.  vii.,  figs.  105,  107. 

Truncatulina  wuellerstorfi^  Schwager  sp.,  Brady,  1884.  Rep. 
Chall.,  vol.  ix.,  p.  662,  pi.  xciii.,  figs.  8,  9. 

T,  wuellerstorfi^  Schwager  sp.,  Chapman,  1894.  Quart.  Journ. 
Geol.  Soc,  vol.  1.,  p.  722. 

Id.^  1898,  Journ.  R.  Micr.  Soc,  p.  3,  pi.  1,  figs.  Za-c. 

Remarks. — This  is  another  species  which  now  has  its  range  in 
time  extended,  since  it  was  previously  known  only  from  the 
English  neocomian  of  Surrey  and  the  gault  of  Kent,  as  regards 
mesozoic  strata.  It  is  also  a  tertiary  fossil.  The  example 
before  us  shows  all  the  characters  of  the  species,  and  especially 
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the  tendency  of  the  chambers  to  overlay  one  another  at  the 
sutural  lines,  whereas  in  T.  lobatula  the  separate  chambers  are 
more  inflated. 

Occurrence. — One  specimen ;    Jurassic,  Greenough  River  dis- 
trict, West  Australia.     [2148.] 

Super-order  OSTRACODA. 
[All  the  following  genera  belong  to  the  Family  Cytheridae\, 

Genus  Cythere^  Miiller. 

Cythere  drupacea,  Jones,  var.  fortior,  var.  nov. 
(Plate  XXIII.,  Figs.  3,  3a,  U. 

Remarks. — The  type  species  was  described  by  Professor  Rupert 
Jones^  from  the  boring  at  Richmond)  Surrey,  England, ,  at  a 
depth  of  1205  feet,  in  a  stratum  of  calcareous  marl  referred  by 
Professor  Judd  to  the  great  oolite.  It  was  also  found  in  the 
Bargate  beds  (neocomian,  with  possibly  older,  derived,  fossils)  of 
Guildford,  Surrey. 

Description. — The  present  variety,  although  closely  approxi- 
mating to  the  type  species  in  general  shape,  differs  in  the 
modified  ornament  of  the  valves  which,  instead  of  consisting  of  a 
series  of  concentric  wrinkles  as  in  the  type  form,  has  a  concen- 
tric series  of  pittings,  which  pass  from  the  nearly  circular  in  the 
median  area  to  linear  and  parallel  excavations  nearer  the  margins, 
especially  near  the  ventral  and  posterior  borders.  In  our  specimen 
the  anterior  flange  is  corrugated  by  a  few  divergent  and  flattened 
ridges.  The  ventral  aspect  of  the  carapace  is  roundly  ovate  and 
tumid  in  the  posterior  third.  The  end  view  is  cordate.  Length  of 
specimen  figured,  0.62  mm.;  greatest  height,  0.36  mm.;  thickness 
of  carapace,  0.36  mm.     The  valves  were  invariably  found  united. 

Occurrence. — Rare;  Jurassic,  Greenough  River  district.  West 
Australia.     [2149]. 

Cythere  lobulata,  sp.  nov.    (PI.  XXIIL,  Figs.  4,  4^,  \b.) 

Specific  characters. — Valves,  seen  from  the  side,  sub-quadrate, 
narrowing   towards   the   posterior   extremity.     Highest   in   the 

1  Quart.  Journ.  Geol.  Soc.,  vol.  xl.,  1884,  p.  772,  pi.  xxxiv.,  fig.  30. 
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anterior  third.  Anterior  margin  rounded  on  the  ventral  angle ; 
obliquely  rounded  dorsally,  having  a  marginal  flange  which  is 
feebly  corrugated.  Carapace  thickening  towards  the  posterior 
extremity  and  becoming  steep  in  front  of  the  sub-acute  posterior 
area.  Surface  swollen  and  somewhat  lumpy,  with  indications  of 
shallow  pittings.  Hingement  showing  the  characteristic  thin 
ridge,  which  fits  into  th^  furrow  of  the  opposite  (right)  valve ; 
tooth  and  fossa  obscure.  Length  of  valves,  0.6  mm.;  greatest 
height,  0.3  mm.;  thickness  of  carapace,  0.26  mm. 

Affinities. — At  first  sight  the  shape  of  the  species  reminds  one 
of  Cytheridea  trapezoidalis,  Terquem,^  but  the  form  of  hinge  in 
the  latter  species  is  clearly  that  of  a  Cytheridea.  Cythere  har- 
risiana,  Jones,^  of  the  English  cretaceous,  also  bears  a  general 
resemblance  to  our  form  in  its  outline,  but  the  tumid  portion  of 
the  posterior  region  in  the  latter  is  more  oblique. 

Occurrence. — One  example  (represented  by  a  left  valve) ; 
Jurassic,  Greenough  River  district,  West  Australia.     [2150.] 

Cythere    COrrosa,  Jones  and   Sherborn,  var.  grossepunc- 
tata,  var.  nov.     (PI.  XXIII.,  Figs.  5,  5«,  bb.) 

Descriptive  remarks. — The  above  variety  is  distinguished  from 
the  type  form,®  which  was  found  in  the  fuller's  earth  oolite  of 
Midford,  near  Bath,  England,  essentially  in  its  more  elongate 
carapace,  and  coarser  and  fewer  pittings.  The  anterior  flange- 
like margin  is  corrugated  in  this  variety,  and  the  posterior 
flange  is  striate. 

Measurements. — Length  of  valve,  0.7  mm.;  greatest  height, 
0.32  mm.;   thickness  of  carapace,  0.32  mm. 

Occurrence. — Fairly  common ;  Jurassic,  Greenough  River  dis- 
trict, West  Australia.     [2151.] 

Genus  Loxoconcha^  G.  O.  Sars. 

Loxoconcha  elongata,  sp.  nov.    (PI.  XXIIL,  Figs.  2,  2«,  lb). 

Specific  characters. — Carapace,  as  seen  from  the  side,  elongate, 
ovate,  flexuous  in  outline ;  with  a  sharply  rounded,  antero-ventral 

1  Mem.  Soc.  Q60I.  France,  ser.  3,  vol.  iv.,  1885,  p.  81,  pi.  iv.,  figs.  20a-c. 

2  See  Jones  and  Hinde,  Suppl.  Mon.  Cret.  Entom.  (Pal.  Soc),  1890,  p.  16,  pi.  i.,  flgs. 
47-52. 

3  Jones  and  Sherborn,  Proc.  Bath.  Nat.  Hist,  and  Antiq.  F.  Club,  vol.  vi.,  1888,  No.  3, 
p.  254,  pi.  ii.,  figs.  12a-c. 
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angle,  and  an  obliquely  rounded  antero-dorsal.  A  thick  flange 
runs  round  the  front  margin,  especially  developed  towards  the 
ventral  angle ;  a  similar  one  is  seen  on  the  sub-acute  posterior 
extremity.  Highest  in  the  anterior  third.  Edge  view  of  cara- 
pace ovate,  tumid.  Valve  edges  closely  adpressed  but  not 
overlapping.  End  view  sub-cordate.  Surface  of  valves  perfectly 
smooth.  A  group  of  ovoid  muscle  spots  closely  arranged  around 
a  ringlike  centre  is  seen  in  the  middle  of  each  valve. 

Measurements. — Length,  0.7  mm.;  greatest  height,  0.35  mm.; 
thickness  of  carapace,  0.34  mm. 

J^emarks.—Mo&t  of  the  known  species  described  under  this 
genus  are  recent  forms,  but  Dr.  G.  S.  Brady  remarks^  that, 
"  many  fossil  species  described  by  authors  under  various  generic 
terms — Cythere,  Cytherina,  Bairdia,  etc. — belong  by  rights  to 
Loxoconcha." 

The  specimen  figured  here  is  probably  a  female,  having  regard 
to  the  comparative  tumidity  of  the  carapace,  and  its  well-rounded 
angles. 

Occurrence, — Rare ;  Jurassic,  Greenough  River  district.  West 
Australia.     [2152.] 

Loxoconcha  jurassica,  sp.  nov.   (PI.  XXIIL,  Figs.  6,  6a  ^b). 

Specific  characters. — Valves  seen  from  the  side,  sub-rectangular; 
hinge-line  slightly  concave.  Ends  lipped  and  well  rounded,  the 
antero-dorsal  angle  obliquely  curved.  Surface  of  valve  rising 
towards  the  postero-ventral,  and  forming  a  protuberance  in  that 
region.  Edge-view  depressed-ovate.  End  view  sub-cordate. 
Surface  of  carapace  ornamented  with  a  few  interrupted  striae 
parallel  with  the  ventral  margin. 

Measurements. — Length  of  valve,  0.43  mm.;  greatest  height^ 
0.21  mm.;  thickness  of  carapace,  0.21  mm. 

Affinities. — This  species  has  the  same  general  features  as  G.  S. 
Brady's  L.  variolata,^  although  it  difiers  from  it  considerably  in 
certain  respects,  such  as  the  linear  arrangement  of  the  surface 
pittings.      Brady's  species  is  found  fossil  in  tertiary  strata,  and 

1  Rep.  Chall.  Zool.,  1880,  vol.  i.,  pt.  iii.,  p.  116. 
.  2  Trans.  Zool.  Soc.,  vol.  x.,  pt.  8,  1878,  p.  400,  pi.  Ixviii.,  figps.  ^a-d\  Rep.  Ghall.  Zool., 
tmn,.  sup.,  eit.,  p.  121,  pi.  xxix.,  figs.  Ga-d. 
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it  is  also  living  at  the  present  day,  being  recorded  off  Booby 
Island,  in  6  to  8  fathoms. 

Occurrence* — One  carapace  found ;  Jurassic,  Greenoogh  River 
district,  West  Australia.     [2153.] 

G^nus  Paradoxorhyncha^  gen.  nov. 

Generic  characters} — Carapace  seen  from  the  side  sub-quadrate ; 
dorsal  and  ventral  lines  with  a  slight  convexity.  Ventral  border 
with  a  notch  at  the  antero-ventral  angle,  in  front  of  which  is  a 
beak  similar  to  that  in  Cypridea.  Posterior  extremity  produced 
into  a  beak-like  process  as  in  Cytherura.  Right  valve  larger, 
overlapping  the  left.     Habitat,  most  probably  marine. 

Remarks  on  the  genus. — This  striking  form  seems  to  combine 
certain  characteristics  of  the  genera  Cypridea  (a  freshwater  and 
estuarine  genus)  with  Cytherura  and  Cytheropteron  (marine 
forms).  All  the  genera  named  have  the  two  valves  unequal,  but 
whereas  in  Cypridea  the  left  valve  is  the  larger,  in  Paradoxo- 
rhyncha  it  is  the  right  valve  which  overlaps ;  in  this  respect  it 
agrees  with  the  arrangement  found  in  Cytherura  and  Cytherop- 
teron. In  the  salient,  almost  wing-like,  extension  of  the  postero- 
ventral  angle,  Paradoxorhyncha  further  agrees  with  Cytherop- 
teron, and  the  real  relationship  of  the  new  genus  probably  lies 
nearer  the  last-named  genus. 

Paradoxorhyncha  foveolata,  gen.  et  sp.  nov. 
(Plate  XXIII.,  Figs,  1,  \a,  \b). 

Specific  characters. — In  addition  to  the  above  features,  presum- 
ably generic,  the  following  may  be  added.  Carapace  thickest  at 
the  posterior  third.  Seen  from  the  side,  the  anterior  margin  is 
obliquely  rounded  at  the  angles,  making  the  anterior  extremity 
narrow ;  flanged  on  the  extreme  border.  Surface  of  valve  steep 
towards  the  ventral  border,  gently  sloping  away  to  the  dorsal 
margin.  Ornamented  with  somewhat  closely  set  areolae  or 
polygonal  pittings,  four,  five  or  six-sided.  Edge  view  of  valve 
sub-rhomboidal,  tumid.     End  view  depressed  cordate. 


1  Since  these  are  founded  on  a  single  specimen  they  must  be  regafded  only  as  provl* 
sional,  pending  the  discovery  of  further  specimens^ 
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Measurements, — Length  of  valve,  0.67  mm.;  height,  0.5  mm.; 
thickness  of  carapace,  about  0.46  mm. 

Occurrence, — One  valve;  Jurassic,  Greenough  River  district, 
West  Australia.     [2154.] 


Genus  Cytheropteron^  G.  O.  Sara. 

Cythepoptepon    austpaliense,  sp.  nov.      (Plate  XXIII., 

Figs.  7,  la,  lb). 

Specific  characters, — Valves  elongate-ovate,  surface  rising  from 
the  depressed  dorsal  area  to  a  swollen  or  even  ridge-like  promin- 
ence along  the  ventral  border ;  the  summit  of  the  ridge  is  in  the 
middle  of  the  ventral  line,  and  its  edge  slopes  away  in  a  bold 
curve  towards  the  antero-  and  postero-dorsal  margin.  Both 
extremities  of  valve  rounded  and  depressed.  Surface  of  valve 
marked  with  faint  concentric  striae,  formed  of  interrupted  pittings 
running  parallel  with  the  edge  of  the  ventral  prominence,  and 
curving  round  to  enclose  the  central  area.  Indications  of  the 
muscle  attachments  are  seen  as  a  cluster  of  five  minute  ovoid 
depressions,  almost  in  the  position  of  the  median  sulcus,  which  is 
often  present  in  this  genus. 

Measurements, — Length  of  valve,  0.57  mm.;  greatest  height, 
0.3  mm.;  thickness  of  carapace,  0.3  mm. 

Affinities. — The  nearest  allied  form  to  the  above  species  seems 
to  be  Cytheropteron  concentricum,  Reuss  sp.,  and  especially  its 
\'ariety  virginea,  Jones.  ^  C.  australiense  diflfers  from  these 
mainly  in  the  squarer  form  of  the  valve  as  seen  from  the  side, 
the  more  ridge-like  ventral  prominence,  and  the  rhomboidal  edge- 
view  of  the  carapace.  It  is,  however,  closely  allied  to  Professor 
Jones's  variety  above  referred  to,  and  further  specimens  from 
Australia  may  show  a  still  nearer  relationship.  It  is  worth 
noting  in  connection  with  the  age  of  the  above  form  and  its  allies, 
that  the  variety  virginea  had  its  range  extended  into  the 
iieocomian  by  the  present  author's  discovery  of  the  rich  microzoic 
fauna  of  the  Bargate  beds  in  Surrey. 

Occurrence. — A  specimen  with  united  valves ;  Jurassic,  Green- 
ough River  district,  West  Australia.     [2155.] 


1  See  Jones  and  Hinde,  Suppl.  Mon.  Cret.  Entom.  (Pal.  Soc.),  1890,  p.  32,  pi.  i.,  figs. 

14-17. 
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GENERAL    SUMMARY. 

The  present  series  of  Foraminifera  very  closely  resembles,  as  a 
whole,  that  usually  obtained  from  the  oolite  formation  in  Europe. 
The  family  of  the  Lituolidae  is  here  represented  by  a  single 
species  of  the  genus  Haplophragmium,  of  a  form  especially 
typical  of  mesozoic  strata.  The  family  of  the  Textulariidae  is 
represented  by  a  new  species  each  of  Textularia  and  Bulimina, 
both  of  which  are,  more  or  less,  allied  to  types  which  have  a  wide 
range  in  time.  The  family  Lagenidae  contains  the  largest 
number  of  species,  the  nodosarines,  comprising  four  genera — 
Marginulina,  Vaginulina,  Cristellaria,  and  Flabellina, — to  which 
fifteen  species  and  varieties  are  referred,  four  of  which  are  new  ; 
these  have  altogether  a  strong  oolite  aspect.  The  polymorphines 
have  three  species,  belonging  to  the  genus  Polymorphina^  and 
have  a  generally  unrestricted  range  both  in  time  and  space.  The 
remaining  two  species  belong  to  the  family  of  the  Rotaliidae, 
and  represent  the  genera  Discorbina  and  Truncatulina ;  these 
have  also  a  wide  distribution. 

Of  the  Ostracoda  there  are  seven  species  and  varieties,  all  of 
which  are  apparently  new.  They  are  comprised  within  the 
genera  Cythere,  Loxoconcha,  Cytheropteron,  and  Paradoxo- 
rhyncha,  and  are  all  members  of  the  Family  Cytheridae.  The 
new  genus  Paradoxorhyncha  is  a  peculiar  form,  in  which  the 
carapace  resembles  Cypridea  in  certain  features,  but  is,  on  the 
whole,  possibly  allied  more  nearly  to  Cytheropteron  and  Cyther- 
ura.  Two  of  the  new  varieties  are  referred  to  specific  types 
which  are  essentially  oiesozoic.     The  remainder  are  new  forms. 


EXPLANATION    OF    PLATES    XXIL,    XXIII. 

Plate    XXIL 

Fig.     1. — Haplophragmium    neocomianum.    Chapman.  Lateral 

aspect.      X    1. 

2. — Textularia  crater,  sp.  nov.     Oral  aspect.      x  56. 

2a. „  „  ))  Lateral  aspect.  x   56. 

Z.—Bulimina  gregorii,  s»Y>.  now.     Lateral  aspect.  x    112. 


1> 
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Fig.   3fl. — Bulimina  gregorii^  sp.  nov.     Outline    in    cross-section. 

X   112. 
„        4. — Marginulina   compressa^    D*Orbigny.     Lateral   aspect. 

X   28. 
„        5. —  Vaginulina  schioendachi,  Reuss.     Var.  interrupta,  nov. 

X  56. 
6. —  V,  lata^  Cornuel,  sp.     Lateral  aspect,      x   56. 
7. —  V.  strigillata^  Reuss.         „  „  (fragmentary). 

X   56. 
8. —  V,  intumescens^  Reuss.       „  „  x  56. 

9. — Cristellaria   rotulata^    Lamarck    sp.      Lateral    aspect. 
X  56. 
„      10. — C,  subalata^  Reuss.     Lateral  aspect,      x  56. 
„      11. — C.  promtnula,  ^euss,       „  „  x   84. 

„    lla, —  „  „  Peripheral  aspect,      x  84. 

„      12. — C.  decipiens^  Wisniowski.     Lateral  aspect,      x  56. 
„      13. — C,  daintreei^  sp.  nov.     Lateral  aspect.      x   56. 

14. — C,  cosiata^  F.  and  M.  sp.,  var.  compressa,  nov.     Lateral 

aspect,      x  56. 
15. — C.  costata^  F.  and  M.  sp.,  var.  seminuda^  nov.     Lateral 
aspect.      X  56. 
„      16. — C.  cf,  iimaia,  Sch wager.     Lateral  aspect,      x  56. 

17. — Marginulina  solida^  Terquem.     Lateral  aspect,      x  55. 
18. — Flabellina  dilaiatay  Wisniowski.       „  „  x  56. 

19. — Polymorphina   burdigalensis^    D'Orbigny.     Lateral  as- 
pect.     X   56. 
20. — P,  guita,  D'Orbigny.     Lateral  aspect,      x  56. 
„      21,  22. — P,  compressa^  D'Orbigny.     Lateral  aspects,      x  56. 
,,      23. — Discorbina   rosacea^  D'Orbigny   sp.     Superior   aspect. 

X  56. 
„    23rt. — Discorbina   rosacea^    D'Orbigny   sp.      Inferior   aspect. 

X  56. 
„    23^. — Discorbina  rosacea^  D'Orbigny  sp.     Peripheral  aspect. 

X  56. 
„      24. — Truncatulina    wuellerstorfi^    Sch  wager    sp.      Superior 

aspect.      X  56. 
„    24«. — Truncatulina    wuellersiorfi,    Sch  wager    sp.       Inferior 

aspect.      X  56. 
„    24^. — Truncatulina  wuellerstorfi,  Sch  wager  sp.     Oral  aspect. 

X  56. 
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Plate    XXITI. 
(All  'figures  on  this  plate  magnified  56  dinmeters). 
Pig.     1. — Paradoxorhytuha   foveolaia,    sp.    nov.       Righb 


lateral  aspaot. 
la. — Paradoxorhyncha  Joveolala,  sp. 

aspect. 
\b.-^Paradoxorhyncha  fovtolata,  ap. 
2. — Loxoconeha  elongaia,  sp.  n 
2<».— 

2*—        „  » 

3. — Cythere  dntpacea,  Jones,  vap.  fortior,  v 

paoe  from  right  side. 
%a. — Cythere  drupacea,  Jones,  var.  fortior,  v 

view  of  carapace. 
W. — Cythere  drupacea,  Jones,   var.  fortior, 

4. — C.  lobulata,  sp.  nov.     Iieft  valve,  lateral  aspect, 
id. —         „  „  Edge  view. 

W. —  „  „  End  view  of  carapace. 

5. — C.  corrosa,  Jonea  and  Sherborn,  var.  groaeputtctata,  var. 
nov.     Left  valve,  lateral  aspect. 
5a. — C.  corrosa,  Jones  and  Sherborn,  var.  grossepunctata,  var. 

nov.     Edge  view  of  carapace. 
f>b. — C.  corrosa,  Jones  and  Sherborn,  var.  grossepunctata,  var. 


Edge  view,  ventral 

.      End  vifW. 

Left  valve,  lateral  aspect. 

E^ge  view  of  carapace. 


End 


6. — Loxoconeha  jurassica,    sp. 

aspect. 
5a. — Loxoconeha  jurassica,  sp.  do 


V.      Left  valve.     Lateral 
Edge  view  of  carapace. 


7. — Cytheropteron  australiense,  sp.  nov.  Right  valve,  lateral 
aspect. 

7a. — Cytheropteron  australiense,  ap.  nov.  Edge  view. 

lb. —  „  „  „  End  view. 


Pros,  R.S.  Victoria.  1903.    Plati  XXII. 


Jurassic    Microzoa. 


Proc.  B.S.  Victoria.  1903.     Plate  XXUI. 


Jurassic    Miccozoa. 


Art.  XIV. — Notes  on  the  Victoi^n  Fossil  Selenariidae, 
arid  Descriptions  of  some  New  Species  (Recent  and 
Fossil), 

By  C.  M.  MAPLESTONE. 

(With  Plates  XXIV.,  XXV.). 
pBiead  8th  October,  1903]. 

In  the  course  of  my  examination  of  our  Tertiary  Polyzoa  I 
found  considerable  difficulty  in  arriving  at  the  correct  names  for 
some  of  the  species  of  the  family  Selenariidae  which  references  to 
the  original  descriptions  did  not  remove,  but  rather  increased, 
owing  either  to  some  of  them  not  being  satisfactorily  described, 
or  having  been  described  from  worn  specimens,  or  the  same 
name  being  given  to  different  species,  or  the  same  species  being 
described  under  dijQferent  names. 

The  following  is  an  endeavour  to  disentangle  the  confusion 
existing.  I  will  first  of  all  deal  with  those  species  which  have 
been  recorded  as  fossil. 

Lunulites  parvicella,  T.  Woods.    T.R.S.  S.A.,  1879,  p.  10. 

The  figures  given  by  Dr.  MacGillivray  and  Tenison  Woods 
show  the  zoaria  to  be  from  2  to  10  millimetres  in  diameter,  but  I 
have  found  fragments,  which  evidently  belonged  to  zoaria  of  com- 
paratively enormous  size,  100  to  120  millimetres  in  diameter. 

L.  canallculata,  McG.    T.R.S.  V.,  1895,  p.  45. 

This  dijffers  from  the  former  species  in  the  vibracular  cells 
being  in  single  linear  series  between  thti  zooecia  and  not  irreg- 
ularly scattered  as  in  that  species. 

L.  rutella,  T.  Woods.    T.R.S.  S.A.,  1879,  p.  9. 

L.  aperta,  T.  Woods.    T.R.S.  S.A.,  1879,  p.  7. 

L.  aperta  is  merely  a  very  much  worn  specimen  of  L.  rutella. 

L.  biformis,  McG.     T.R.S.  V.,  1895,  p.  46. 

In  specimens  that  I  have  of  this  species  the  central  zooecia  are 
entirely  closed  up,  as  is  the  case  in  some  other  species  of  this 
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family,  and  the  partial  filling  up  of  them,  which  Dr.  MacGillivray 
describes,  is  merely  an  intermediate  stage  in  the  closure,  and 
there  are  not  two  forms  of  zooecia  as  implied  in  the  description. 

L.  angulopora,  T.  Woods.     T.R.S.  S.A.,  1879,  p.  7. 

This  is  not  found  fossil.  It  is  living  in  New  South  Wales. 
The  form  described  by  Dr.  MacGillivray  (T.KS.  V.,  1875,  p.  46) 
as  "?L.  angulopora"  is  not  this  species.  I  have  some  small 
fragments  of  that  form,  which  I  have  not  been  able  to  place, 
indeed  I  doubt  if  they  belong  to  this  family. 

L.  magna,  T.  Woods.     T.R.S.  S.A.,  1879,  p.  7. 

This  is  referred  by  Mr.  Waters  (Q.J.G.S.,  1885,  p.  295)  to  the 
genus  Microporella.  I  have  not  seen  this  species;  it  is  not 
recorded  for  Victoria.  It  occurs  in  the  Mount  Gambier  and 
Aldinga  deposits. 

L.  gulneensis,  Busk.    B.M.C.  II.,  p.  98. 

This  has  been  recorded  by  Mr.  Waters  from  Curdie*s  Creek. 
I  have  not  found  it  in  any  of  the  materijil  examined  by  me. 

Capularia  canariensis,  Busk.    Crag  Polyzoa,  p.  87. 

I  have  found  this  in  our  Tertiaries,  and  Mr.  Waters  records  it 
from  Aldinga,  S.A.  These  last  two  species  should  probably  be 
united.  In  Miss  Jelly's  catalogue,  L.  guineensis  is  given  as  a 
synonym  of  C.  canariensis. 

Selenaria  maculata,  Busk.     B.M.C.  IL,  p.  101. 

S.  alata,  T.  Woods.     T.R.S.  S.A.,  1879,  p.  11. 
Also  living  on  the  Australian  coasts. 

S.   punctata,  T.  Woods.      T.R.S.  8. A.,    1879,   p.   9. 

(PI.  XXIV.,  Fig.  2). 

S.  fenestrata,  Haswell.     Pr.  Linn.  Soc.  N.S.W.,  1880,  p.  42. 

This  species  is  not  found  fossil.  Dr.  MacGillivray  quotes 
Haswell's  species  as  a  synonym,  but  it  is  very  doubtful  whether 
it  be  so,  as  all  that  Haswell  says  about  it  is  that  it  differs  from 
S.   maculata   **in  the    presence  of   two  small   fenestrae  on   the 
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front  of  each  cell."  He  gives  no  figure.  T.  Woods  described 
this  species  from  a  recent  form  from  New  South  Wales,  and  he 
does  not  record  it  a&  fossil.  The  fossil  form  described  and 
figured  by  Dr.  MacGillivray  is  a  very  much  larger  one,  the 
zooecia  being  four  times  as  long  and  four  times  as  broad  as  that 
described  by  T.  Woods.  I  had  assumed  Dr.  MacGillivray's 
identification  to  be  correct,  and  I  only  discovered  my  mistake 
upon  receiving  from  Mr.  Whitelegge  some  specimens  of  the 
recent  form,  in  answer  to  my  request  for  some  to  compare  with 
the  fossil,  because  my  specimens  were  not  quite  perfect;  the 
vibracular  areas  were  broken  away.  The  dimensions  of  the 
zooecia  of  the  fossil  are  0.5  millimetre  wide,  0.7  millimetre  long ; 
those  of  the  recent  form  are  0.15  millimetre  wide,  0.17  long,  or  only- 
about  one-sixteenth  the  size  of  those  of  the  fossil.  T.  Woods*  figure 
of  S.  punctata,  though  it  shows  the  zooecia  upside  down,  shows 
that  they  were  very  small,  and  Dr.  MacGillivray,  in  his  descrip- 
tion of  the  fossil,  says  that  "  it  differs  from  S.  maculata,  to  which 
it  is  closely  allied,  in  the  /ar^e  size  of  the  zooecia  and  the  stellate 
pores  below  the  aperture."  He  must  have  overlooked  the  fact 
that  Woods  spoke  of  the  small  size  of  the  zooecia  as  compared 
with  those  of  other  species,  and  Mr.  Waters  seems  to  have 
followed  him  in  his  identification,  both  evidently  considering  the 
two  pores  as  being  the  principal,  if  not  the  only,  characteristic 
separating  that  species  from  others.  Two  similar  pores  occur 
not  only  in  this  species  and  in  the  fossil,  but  also  in  two  other 
forms  which  are  described  in  this  paper. 

S.  marglnata,  T.  Woods.    T.R.S.  S.A.,  1879,  p.  9. 

S.  squamosa,  McG.     T.R.S. V.,  1895,  p.  48. 

Lunulites  initia,  Waters.     Q.J.G.S.,  Aug.,  1883,  p.  442. 

Dr.  MacGillivray,  in  his  monograph  of  the  Tertiary  Polyzoa  of 
Victoria,  on  page  48,  describes  a  species  as  new,  under  the  name 
S.  squamosa,  giving  as  synonyms  S.  marginata,  T.  Woods,  and 
Lunulites  initia,  Waters.  He  says  he  was  inclined  to  refer  it  to 
S.  marginata  as  Mr.  Waters  had  done,  though  as  the  description 
given  by  Woods  disagreed  with  it  in  many  particulars,  and  was 
so  imperfect  as  to  make  the  identification  doubtful,  he  gave  the 
species  a  new   name ;   but,  unfortunately,  he  gave  it  the  same 
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name  (squamosa)  that  Woods  gave  in  1880  to  a  species  described 
by  him  in  the  Palaeontology  of  New  Zealand,  Part  TV.  (Corals 
and  Bryozoa),  p.  29,  ^g,  29,  which  is  quite  different.  Now, 
although  Woods'  descriptions  and  figures  are  not  very  satisfactory, 
because  he  misunderstood  the  structure  of  the  Selenariidae,  I 
think  his  name  (marginata)  should  stand  for  Dr.  MacGillivray's 
S.  squamosa  j  at  the  same  time  Woods'  S.  squamosa  cannot  stand, 
because  it  is  evident  that  this  species  is  the  same  as  one  he 
described  in  T.R.S.  S.A.,  1879,  p.  8,  as  S.  cupola,  which  name 
has  been  recognised  by  authors,  and  he  has  also  described  in  the 
same  paper  as  S.  exigua  one  which  I  consider  to  be  the  same 
species ;  he  says  it  is  similar  to  S.  cupola,  and  was  "  worn." 
This  species  (S.  cupola)  presents  a  very  variable  appearance 
according  as  it  is  either  in  a  perfect  condition  or  more  or  less 
worn  ;  but  I  have  no  hesitation  in  uniting  Woods*  S.  exigua  and 
8.  squamosa  with  it,  one  of  the  principal  characteristics  of  which 
is  the  regular  radiating  series  of  the  zooecia,  for,  though  Woods 
in  his  description  of  S.  squamosa,  says  **  zooecia  irregularly  dis- 
posed," the  figure  shows  them  to  be  as  regular  as  those  of  S.  cupola. 
In  retaining  the  name  S.  marginata  I  would  apply  to  it  the 
description  given  by  Dr.  MacGillivray  of  his  S.  squamosa  and  its 
varieties.  Lunulites  initia,  Waters,  I  consider  to  be  merely 
a  young  form  of  this  species. 

S.  conclnna,  T.  Woods.     T.R.S.  S.A.,  1879,  p.  10. 
Also  living  on  the  Australian  coasts. 

S.  cupola,  T.  Woods.     T.R.S. V.,  1895,  p.  49. 
S.  cupola,  T.  Woods.     T.R.S.  S.A.,  1879,  p.  U. 

S.  squamosa,  T.  Woods.  N.Z.  Pal.,  pt.  iv..  Cor.  and  Bry., 
1880,  p.  29. 

S.  exigua,  T.  Woods.     T.R.S.  S.A.,  1879,  p.  8. 

The  position  of  this  species  has  been  discussed  in  the  remarks 
upon  S.  marginata,  but  I  would  note  that  I  have  a  specimen  of 
it  in  which  the  zooecia  have  two  projecting  points  or  spines  on 
the  outer  or  distal  margin.  Though  Dr.  MacGilliv ray's  figure  of 
this  species  shows  that  the  marginal  zooecia  have  an  irregular 
distal  border,  indicatinsj  probably  the  ptesence  of  spines,  he  does 
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not  figure  nor  mention  any  spines  on  the  zooecia  generally,  but^ 
through  the  kindness  of  Professor  Spencer,  I  have  been  enabled 
to  examine  the  specimen  from  which  Dr.  McGillivray*s  figure 
was  drawn,  and  on  some  of  the  inner  zooecia  there  are  traces  of 
spines,  so  that  probably  my  specimen  is  a  perfect  form,  and  all 
the  others  more  or  less  worn. 

S.  petaloides,  D'Orbigny. 

Lunulites  petaloides,  D'Orbigny.  P.F.T.C.,  vol.  v.,  p.  353, 
pi.  705,  figs.  6-9. 

Mr.  Waters  has,  in  Q.J.G.S.,  1883,  p.  442,  recorded  this  as 
from  Muddy  Creek,  and  quotes  S.  cupola,  T.  Woods,  as  a 
synonym,  but,  as  Dr.  MacGillivray  shows,  this  is  an  error, 
because  in  S.  petaloides  the  zooecia  are  distinct  behind,  which 
they  are  not  in  S.  cupola.  I  have  a  specimen  of  S.  petaloides 
from  the  Beaumaris  deposit,  in  which  the  outline  of  each  zooecium 
is  distinctly  seen  on  the  dorsal  surface. 

In  my  remarks  upon  S.  punctata  I  have  said  that  it  is  not 
found  fossil,  and  that  there  is  an  enormous  difference  in  the  size 
of  the  zooecia  of  -this  and  the  fossil  form.  I  have  lately  had  a 
quantity  of  Polyzoa,  dredged  by  Dr.  Verco  in  South  Australian 
waters,  for  examination,  among  which  were  several  specimens  of 
a  form  allied  to  S.  punctata,  in  which  the  zooecia  are  intermedi- 
ate in  size  between  it  and  the  fossil,  namely,  0.3  millimetres 
wide  and  0.2  to  0.25  long;  and  since  then  I  have  received  from 
Mr.  Whitelegge  another  form  from  Wollongong,  N.S.W.,  in 
which  the  zooecia  are  about  the  same  size.  All  these  forms  have 
two  pores  in  the  front  wall  of  the  zooecia,  but  that  is  the  only 
characteristic  in  common  ;  in  all  other  respects  they  differ  from 
one  another.  I  have  therefore  considered  it  advisable  to  re-name 
the  fossil  form  S.  magnipunctata ;  the  South  Australian  form  I 
have  named  S.  bimorphocella,  in  allusion  to  the  two  sizes  of 
zooecia  in  the  adult  form ;  and  the  Wollongong  form  S.  parti- 
punctata,  as  the  vibracular  cells  are  not  completely  covered  with 
punctures,  leaving  to  the  N.S.W.  (Port  Jackson)  form  the  name 
S.  punctata,  by  which  it  was  originally  described  by  Woods. 

The  following  are  the  descriptions  of  these  four  species,  and  I 
wish  to  state  that  I  have  used  the  term  "  thyrostome "  (oral 
aperture)  as  it  has  been  applied  by  Dr.  MacGillivray,  not  only  to 
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the  aperture  in  the  membranous  layer  (ectocyst),  but  also  to  the 
aperture  in  the  calcareous  layer  (cryptocyst),  though  for  the 
latter  the  term  "  opesia  "  would  be  more  correct. 

S.  magni punctata,  nom.  nov.    (PL  XXIV.,  Fig.  1). 

S.  punctata,  McG.     T.R.S.V.,  1895,  p. 47. 

„  Waters.     Q.J.G.S.,  Aug.,  1883,  p.  440. 

„  Waters.     A.M.N.H.,  Sept.,  1887,  p.  201. 

?S.  fenestrata,  Haswell.     Pr.  Linn.  Soc.  N.S.W.,  1880,  p.  42. 

"  Zoarium  discoid,  convex ;  zooecia  in  irregularly  radiating 
series,  wider  above,  lamina  finely  granular,  inferior  and  lateral 
parts  depressed,  rising  to  the  aperture  below  which  on  each  side 
is  a  large  stellate  pore ;  aperture  large,  rounded  above,  straight  or 
slightly  hollowed  below ;  vibracular  cells  large,  with  a  distinct 
margin,  cribriform.  Posterior  surface  of  zoarium  with  radiating 
convex  ridges,  with  large  round  pores,  and  separated  by  deep 
furrows,  at  the  bottom  of  which  are  raised  lines"  (McG.). 

Localities. — Lower  beds  Muddy  Creek  (T.  S.  Hall) ;  Mitchell 
River  and  Jimmy's  Point  (J.  Dennant). 

I  have  given  Dr.  MacGillivray's  description,  as  it  is  evidently 
from  a  better  preserved  specimen  than  mine,  of  which,  however, 
I  have  figured  four  zooecia  to  compare  with  the  other  figures ; 
all  the  figures  are  drawn  with  the  camera  lucida  to  the  same 
scale. 

S.  punctata,  T.  Woods.     T.R.S.  S.A.,   1879,  p.   9. 

(PI.  XXTV.,  Fig.   2). 

Zoaria  small,  discoid,  massive,  convex  or  roundly  conical,  from 
two  to  four  millimetres  in  diameter.  Zooecia  ovate  (0.15  milli- 
metre wide,  0.17  long),  irregularly  arranged.  Thyrostome  arched 
above,  nearly  straight  below  ;  two  small  pores  below  it.  Vibrac- 
ular cells  much  larger  than  the  zooecia,  very  finely  punctate, 
with  a  very  prominent  anvil-shaped  articulation,  inside  the 
opening,  for  the  vibraculura.  Dorsal  surface  ribbed,  with  round 
pores. 

Localities. — Port  Jackson  and  Port  Stephens,  N.S.W.,  and 
Princess  Charlotte  Island,  Queensland  (T.  Whitelegge). 

This  is  distingished  by  the  uniformly  small  size  and  great  con- 
vexity of  the  zoarium,  the  small  zooecia  and  by  the  vibracular 
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cell  being  very  much  larger  than  the  zooecial  cells.  I  have  not 
seen  the  vibracula,  there  are  none  preserved  upon  the  specimens 
I  have.  This  is  the  form,  as  before  stated,  which  Woods 
described  as  S.  punctata,  it  is  not  found  fossil,  and  I  have 
described  it  from  my  specimens  as,  in  his  description,  he  has 
mistaken  the  distal  end  of  the  zooecium  for  the  proximal  and  the 
vibracular  cells  for  ooecia. 

S.  bimorphocella,  no  v.  sp.    (PL  XXIV.,  Fig.  3). 

Zoaria  discoid,  up  to  1  cm.  in  diameter,  slightly  convex. 
Zooecia,  0.3  mm.  wide,  0.2  long,  imbricate,  in  very  regular  linear 
series,  the  distal  margin  being  nearly  a  semicircle,  the  lateral 
and  proximal  margins  are  formed  by  the  distal  margins  of  the 
adjoining  zooecia.  In  some  of  the  larger  (adult)  zoaria,  there  are 
on  the  margin  one  or  two  rows  of  zooecia  more  than  double  the- 
size  of  those  in  the  other  portion  of  the  zoaria,  about  0.4  mm. 
long,  and  the  same  wide,  and  on  the  extreme  margin  there  are 
some  large,  apparently  imperfect,  zooecia  with  very  large  trifoli- 
ate apertures,  which  are  seen  when  they  are  incinerated.  The 
thyrostomes  are  arched  above  and  nearly  straight  below,  the 
membranous  layer  is  raised  (especially  in  tJfie  larger  zooecia)  inta 
a  convex  elevation  below  the  thyrostome.  The  two  pores  in  the 
calcareous  front  wall  are  very  rarely  perceptible  through  the 
membranous  layer.  When  incinerated  the  thyrostome  in  the 
normal  zooecia  are  seen  to  be  arched  above,  with  a  broad  curved 
sinus  below,  in  the  angles  of  which  are  two  round  pores,  so  close 
to  the  proximal  margin  that  sometimes  it  is  either  broken  away, 
or  not  calcified,  so  as  to  resemble  the  thyrostome  of  S.  maculata ;. 
but  in  the  larger  zooecia  they  are  arched  above  and  nearly 
straight  below,  the  two  pores  are  stellate  and  at  some  distance 
from  the  proximal  margin.  The  vibracular  cells  are  ovoid, 
closely  punctate,  the  vibracula  thick  and  nearly  straight  (only  a- 
portion  is  shown  in  the  figure).  The  edge  of  the  zoaria  is  covered 
with  small  granulations.  Dorsal  surface  ridged,  with  numerous 
large  round  pores. 

Locality.— St.  Vincent's  Gulf,  S.A.,  17  fathoms  (Dr.  Verco); 
Fossil,  Jimmy's  Point  (J.  Dennant). 

This  is  separated  from  the  other  forms  by  the  presence  on  the 
margin,  of  adult  zoaria,  of  one  or  two  rows  of  zooecia  more  than. 
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twice  as  large  as  the  normal  ones,  also  by  the  very  regular 
imbricate  arrangement  of  the  small  zooecia,  and  the  form  of  the 
vibraculum.  Since  I  determined  this  species  I  found  in  the 
Jimmy's  Point  deposit  some  fragments  of  zooaria  which  agree 
exactly  with  the  recent  form,  and  show  on  the  margin  the 
characteristic  large  zooecia. 

S.  par*ti punctata,  nov.  sp.    (PL  XXIV.,  Fig.  4). 

Zooecia  discoid,  5  mm.  in  diameter,  very  convex,  nearly  hemis- 
pherical. Zooecia  irregularly  hexagonal,  0.3  mm.  in  diameter, 
the  upper  angles  being  rounded.  Thyrostome  arched  above, 
proximal  margin  sometimes  slightly  incurved  and  having  a  con- 
vexity below.  The  two  pores  in  the  calcareous  front  wall  are 
hardly  ever  perceptible  through  the  membranous  layer.  Vibrac- 
ular  cells  ovoid,  much  longer  than  broad,  closely  punctate,  but 
the  punctures  are  confined  to  an  oval  area,  the  extreme  proximal 
portion  and  sides  being  smooth,  with  a  projection  at  each  upper 
angle ;  vibracula  very  long,  slender,  flexible  and  minutely  ringed. 
In  an  incinerated  specimen  the  proximal  margin  of  the  thyros- 
tome is  seen  to  have  a  broad  mucro  or  projecting  plate ;  the  pores 
-are  stellate.  In  some  zooecia  near  the  margin  the  mucro  is  of 
different  construction,  it  is  triangular,  with  the  sharp  point 
projecting,  and  it  is  apparently  connected  with  the  front  wall 
only  at  each  proximal  angle,  below  the  level  of  the  zooecial  front 
wall,  leaving  a  narrow  space  or  slit  between  them,  and  there  is  a 
raised  ridge  above  the  thyrostome.  In  the  zooecia  on  the 
extreme  margin  the  calcareous  front  wall  has,  instead  of  two 
small  pores,  two  large  lenticular  openings,  causing  them  to 
assume  an  appearance  similar  to  that  of  Caleschara  denticulata. 

liocality.— Wollongong,  N.S.W.  (T.  Whitelegge). 

This  is  separated  from  the  other  forms  by  the  mucro  in  the 
thyrostome,  the  very  long  slender  vibracula,  and  the  form  of  the 
front  wall  of  the  marginal  zooecia. 

The  three  following  species  from  South  Australia  have  not 
been  described  before,  and  I  have  recently  found  one  of  them 
fossil. 

S.  hexagonalis,  nov.  sp.     (Pi.  XXIV.,  Fig.  5). 

Zoarium  discoid,  8  to  15  mm.  in  diameter,  slightly  raised  in 
the  centre.     Under  surface  with  radiating  and  bifurcating  ridges 
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which,  when  incinerated,  show  one  or  two  irregular  rows  of  small 
pores.  Zooecia  hexagonal,  with  margins  raised.  Thyrostome 
large,  nearly  circular,  with  a  narrow  raised  granular  border. 
The  zooecia  in  the  central  portion  of  the  zoarium  are  sometimes 
covered  with  a  granular  calcareous  growth,  leaving  two  or  more 
elongated  openings  on  the  face.  Vibracular  cells  large,  irregu- 
larly oval,  with  wedge-shaped  perforations  radiating  from  the 
median  line. 

Localities. — Investigator  Strait,  S.A., .15  fathoms;  Royston 
Head,  Yorke's  Peninsula,  S.A.,  15  fathoms  (Dr.  Verco);  Fossil, 
Jimmy's  Point  (J.  Dennant). 

In  the  shape  of  the  zooecia  this  somewhat  resembles  S.  mar- 
ginata,  T.  Woods,  but  the  form  of  the  thyrostome  is  different, 
and  the  vibracular  cells  are  large  and  oval,  instead  of  being  very 
small.  I  have  figured  a  portion  of  an  incinerated  specimen, 
which  shows  the  peculiar  manner  in  which  the  older  zooecia  are 
closed,  or  nearly  so,  by  calcareous  growth. 

I  had  found  some  fragments  of  this  in  the  deposit  from 
Jimmy's  Point,  and  had  put  them  aside  for  further  examination; 
on  comparing  them  with  the  recent  form,  I  find  they  agree  with 
it  in  every  particular. 

Lunulites  patelliformis,  nov.  sp.     (PI.  XXV.,  Fig.  6). 

Zoarium  thick,  oval,  much  raised,  one  end  sloping  very 
abruptly ;  very  large,  28  to  40  mm.  long,  25  to  35  mm.  wide,  and 
15  to  25  mm.  high.  Zooecia  disposed  in  regular  radiating  lines, 
elongate,  sides  parallel,  distal  margin  arched,  proximal  incurved, 
margins  raised,  granular  or  crenate,  a  more  or  less  developed 
broad  mucro  in  the  proximal  margin  of  some  of  the  zooecia. 
Four  small  circular  communication  pores  on  the  lateral  walls  in 
a  transverse  row  near  the  upper  surface.  Vibracula  in  single 
longitudinal  series  between  each  row  of  zooecia ;  vibracular  area 
elongated,  slightly  broader  distally ;  vibracular  mandible  narrow, 
slender,  with  an  acute  apex.  Under  surface  of  zoarium  with 
radiating  ridges  covered  with  an  epidermis,  when  incinerated  the 
calcareous  layer  is  seen  to  be  granulated,  and  there  are  disclosed 
a  number  of  very  large  pores,  varying  considerably  in  size, 
irregularly   placed,  but  sometimes  longitudinally  disposed,  and 
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alEO   irregular   cross    lines   dividing   them    into  areas    probably 
corresponding  to  the  margins  of  the  nooecia. 

Localities. — St.  Vincent's  Gulf,  and  Backstairs  Passage,  17  to 
32  fathoms  ;  Investigator's  Strait,  15  to  20  fathoms  (D.  Veroo); 
Newcastle,  N.S.W.  (T.  Whitelegge). 

L.  repandus,  nov.  sp.    (PI.  XXV.,  Fig.  T). 

Zoarium  thin,  nearly  circular,  but  with  irregularly  waved 
margins,  much  raised,  apex  central  and  slope  of  sides  uniform, 
24  to  33  mm.  in  diameter,  B  to  14:  mm.  high.  Zooecia  in  radiat- 
ing rows,  very  irregnlar  in  shape,  margins  raised,  thyrostome 
very  irregular  in  shape.  Vtbracula  scattered,  area  elongated, 
very  large,  broader  distaliy  ;  mandible  1.-^  mm.  long,  thick,  with 
pointed  apex.  Under  surface  of  zonrium  with  radiating  ridgea 
covered  with  epidermis,  but  when  incinerated  they  show  two 
rows  of  pores,  and  only  a  few  cross  lines  or  divisions ;  surface 
smooth.  There  are  about  ten  circular  comnmni cation  pores 
situated  distnlly  on  each  side  of  the  zooecia. 

Localities. ^Investigator's  Strait,  15  to  20  fathoms;  Royston 
Head,  Yorke's  Peninsula,  15  fathoms  (I>r.  Vei-co). 

This  is  very  near  the  last  described  species,  but  the  zoaria  are 
very  much  thinner,  the  zooecia  are  not  so  regular  in  shape,  the 
vibracula  are  very  much  larger,  and  disposed  irregularly. 

ADDENDUM. 
Since  writing  the  above  I  have  found  in  the  Otway  deposit 
two  specimens  of  another  new  species  of  Selenaria,  which  I  now 
describe,  in  order  to  make  these  notes  as  complete  as  possible. 

Selenaria  otwayensis,  n.  sp.  {PI.  XXV,,  Fig.  8), 
Zoarium  small,  oblong  or  ova),  very  convex,  5  mm.  long,  3  mtu. 
wide,  and  2  mm.  high.  Zooecia  in  linear  series,  distinct ;  front 
surface  orbicular,  concave,  granulated,  with  raised  margins. 
Thyrostome  arched  above,  sides  nearly  straight,  proximal  margin 
slightly  incurved.  In  the  older  zooecia  this  margin  is  extended 
distaliy  so  as  to  form  a  long  tongue,  and  ultimately  the  front 
wall  is  entirely  closed  up,  Vibracular  cells  in  linear  series 
between  the  zooecia,  smooth,  with  an  auricular  opening  in  the 
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proximal  part  and  an  uncalcified  space  in  the  distal  part.  Under 
surface  of  zoarium  irregularly  ridged. 

Locality. — Cape  Otway  (J.  Dennant). 

This  is  a  very  distinct  form.  One  specimen  is  oblong,  with 
the  corners  rounded,  the  other  is  oval ;  the  front  wall  of  the 
zooecia  is  nearly  circular  and  somewhat  resembles  that  of  S. 
marginata,  but  the  very  peculiar  vibracular  cells  separate  it 
from  all  other  species.  It  has  two  openings,  the  proximal  one 
being  auricular  in  shape,  and  probably  that  in  which  the  vibra- 
cula  were  articulated.  It  is  also  a  very  good  exemplification  of 
the  closing  up  process  which  takes  place  in  some  species ;  each  of 
the  specimens  shows  cells  partially  and  entirely  filled  up,  and  in 
the  small  portion  figured  there  are  several  partially,  and  one 
entirely  closed. 


EXPLANATION    OF    PLATES    XXIV.    and    XXV. 

Fig.     1. — Selenaria  magnipunctata,  noni.  no  v. 


2. 

punctata,  T.  Woods. 

3. 

bimorphocella,  n.  sp. 

3rt. — 

„                 (incinerated). 

4. 

partipunctata,  n.  sp. 

4rt. 

„                (incinerated). 

5. 

hexagonalis,  n.  sp.  (incinerated). 

5a. — 

« •    ' 

„            (dorsal  surface). 

99* 

5k 

„            (vibraculum). 

5c. — 

„            (communication  pores). 

6. — Lunulites  patelliformis,  n.  sp.  (incinerated). 

6rt. — 

„              (dorsal  surface). 

U. 

„              (vibraculum). 

6r. — 

„              (communication  pores). 

7. 

repandus,  n.  sp.  (incinerated). 

la. 

„         (dorsal  surface). 

lb.— 

„         (vibraculum). 

Ic. 

„         (communication  pores). 

>> 


8. — Selenaria  otwayensis,  n.  sp. 
All  figures  are  magnified  50  diameters  and  reduced  to  25. 
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Art.   XV. — Revision  of  Australian  Lepichpterd, 

Family  Geometridae. 

By  a.  JEFFERIS  TURNER,  M.D.,  F.E.S. 
[Bead  Sth  October,  1903.]. 

Since  Mr.  Edw.  Meyrick  published  a  revision  of  the  Austral- 
ian Geometridae  a  little  more  than  a  decade  ago,  the  number  of 
new  species  described  has  been  very  large,  and  the  group  appears 
to  be  relapsing  into  confusion.  Even  in  the  first  sub-family,  the 
Hydriomeninae,  in  which  there  have  been  fewer  additions  than 
in  the  others,  the  number  of  recognised  species  has  in  the  present 
revision  been  increased  by  one-half,  and  there  has  been  a  corres- 
ponding increase  in  the  number  of  synonyms.  This  must  be  my 
excuse  for  this  attempt,  which  is  of  course  very  largely  founded  on 
Mr.  Meyrick's  work.  I  have  however  endeavoured  to  exercise  my 
own  judgment  on  as  much  of  the  material  as  has  been  accessible 
to  me,  and  the  few  instances  in  which  I  have  been  led  to  different 
conclusions  are  indicated  in  the  text.  I  have  examined  the  types 
in  the  British  Museum  collection  described  by  Walker,  and  those 
in  the  Rothschild  collection  described  by  Mr.  Warren.  Many  of 
the  latter  I  have  been  able  to  identify,  but  some  are  unknown  to 
me,  and  the  time  at  my  disposal  did  not  permit  of  a  thorough 
structural  examination.  Mr.  Lower  has  kindly  lent  me  the  types 
described  by  him  in  the  first  two  sub-families,  which  has  been  a 
most  valuable  help.  Dr.  Lucas's  species  I  have  identified  to  the 
best  of  my  ability. 

The  names  which  should  be  attached  to  some  of  the  larger  and 
most  widely  distributed  genera  still  remain  in  doubt;  and  the 
question  can  only  be  adequately  settled  by  an  historical  inquiry, 
for  which  I  have  not  the  opportunity.  This  state  of  things, 
though  unfortunate,  may  not  be  an  unmixed  evil,  if  it  leads  the 
student  to  concentrate  his  attention  on  the  definitions,  which  are 
the  real  genera,  and  not  wholly  on  the  names,  which  are  merely 
their  tickets  or  labels. 
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Sub-family  Hydriomeninae. 

With  the  exception  of  the  genera  Gymnoscelis  and  Chloro- 
clystis,  which  are  well  represented  in  Queensland,  and  of  the 
Indo-Malayan  genus  Sauris,  this  sub-family  is  almost  entirely  a 
temperate  one,  only  a  small  minority  of  the  species  ranging  into 
Southern  Queensland.  In  Tasmania,  Victoria,  and  the  mountains 
of  New  South  Wales  there  are  numerous  species  especially  of  the 
large  genus  Hydriomena. 

In  the  classification  of  the  sub-family  I  have  followed  Mr. 
Meyrick  for  the  most  part,  but  have  made  use  of  a  character 
pointed  out  by  Sir  George  Hampson — the  origin  of  vein  5  of  the 
hind  wings.  This  has  introduced  a  difficulty,  inasmuch  as 
without  an  examination  of  the  type  species  and  an  elaborate 
research  through  the  older  literature,  both  of  which  are  impos- 
sible for  me,  I  am  not  able  to  determine  what  generic  names, 
among  the  many  that  offer  themselves,  should  be  applied  to  the 
groups  so  separated.  I  have  therefore  contented  myself  with 
dividing  the  genera  Eucymatoge,  Hydriomena,  and  Xanthorhoe 
into  sections,  and  indicating  in  the  following  tabulation  what  I 
consider  their  natural  arrangement.  It  will  be  comparatively 
easy  at  a  later  date  to  substitute  generic  names  for  these  sections. 

Most  of  the  genera  are  more  or  less  cosmopolitan.  The  small 
genera  Scotocyma,  Anomocentris,  and  Diploctena  appear  to  be 
endemic. 

I  am  particularly  indebted  to  Mr.  G.  Lyell  for  examples  of  the 
Victorian  species,  both  by  gift  and  loan.  Indeed,  without  his 
assistance  I  could  hardly  have  undertaken  this  revision. 

Mr.  Lyell  also,  together  with  Mr.  J.  A.  Kershaw,  kindly 
identified  for  me  five  species  described  by  Walker  in  his 
"  Characters  of  Undescribed  Lepidoptera  Heterocera,"  from  the 
types  in  the  Melbourne  Museum. 

The  aberrant  genus  Cleptocosmia,  Warr.,  is  not  included  in 
the  following  tabulation,  but  is  given  separately  as  an  appendix 
to  the  sub-family. 

Tabulation    of  Genera. 

A. — Thorax  and  coxae  not  hairy  beneath. 
B. — Posterior  tibiae  without  median  spurs. 

3a 
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C. — Face   smooth.     Posterior  tibiae  in   ^ 

without  terminal  spurs    -        -        -   1.  Saaris     222 
CC. — Face  with  cone  of  scales.     Posterior 
tibiae  in  ^  with  terminal  spurs. 
D. — Tongue  present.      Antennae  in   ^ 

simple-        ...  2.  GymnosceliB     224 

DD. — Tongue   absent.     Antennae  in   ^ 

pectinated    -        -        -      18.  Anomocentris     268 
BB. — Posterior  tibiae  with  median  spurs. 
C. — Fore  wings  with  areole  single. 

D. — Fore  wings   with  vein   11   running 
into  12. 
E. — Fore  wing  with  vein   6  approxi- 
mated at  base  to  4    -        -       7.  Microdes     237 
EE. — Fore  wings  with  vein  5  widely 

separate  from  4        -        -  3.  Chloroclystis     228 
DD. — Fore  wings  with  vein  11  free. 
E. — Abdomen   with    small    segmental 
crests. 
F. — Fore  wings  with  tuft  of  raised 

scales  in  disc         -        -      4.  Mesoptila     235 
FF. — Fore   wings    without    tuft   of 

raised  scales  -         -  5.  Tephroclystia     235 

EE. — Abdomen  not  crested. 

F. — Face  smooth      -         -         -       8.  Euchoeca     239 
FF. — Face  with  projecting  scales. 

G. — Palpi  ascending     -         -   11.  Scotocyma     245 
GG. — Palpi  porrect       -         -     10.  Scordylia     244 
CC. — Fore  wings  with  areole  double. 

D. — Face  smooth    -         -         -         -         9.  Asthena     240 
DD. — Face  with  projecting  scales. 

E. — Hind  wing  with  vein   5  approxi- 
mated at  base  to  6,  discocellular 
straight. 
F. — Abdomen  with  segmental  crests 

throughout        12.  Eucymatoge  (Sections  I. 

and  II.)     247 
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FF. — Abdonien    not   crested   or   at  ^^®* 

most  with  one  or    two  basal 
crests  only. 
G. — Antennae  of  ^  simple,  serrate 
or  laminate. 
H. — Hind    wings    in     ^     with 
discal  patch  of  modified 
scales     -         -         -    17.  Melitulias     267 
HH. — Hind  wings  in  3"  with- 
out   patch    of    modified 
scales     -         -         -  16.  Hydriomena 

(Section  I.)     252 
GG. — Antennae  of  3"  pectinate. 
H. — Antennae  of    3  with  two 
pairs  of  pectinations  on 
,  each  segment  -  19.  Diploctena     269 

HH. — Antennae  of  3  with  one 
pair  of  pectinations  on 
each  segment  20.  Xanthorhoe 

(Section  I.)     270 
EE. — Hind  wings   with  vein  5    from 
middle  or  below  middle  of  dis- 
cocellular,     which     is     usually 
angled. 
F. — Abdomen  with  segmental  crests 
throughout. 
G. — Hind  wing  of    3  deeply  in- 
cised near  tornus       -      6.  Mnesiloba     236 
GG. — Hind  wing  of  3  not  incised 

near  tornus        -         -  12.  Eucymatoge 

(Section  III.^     250 
FF. — Abdomen   not   crested,   or  at 
most  with  one  or   two  basal 
crests  only. 
G. — Antennae  of  3  not  pectinate. 
H. — Hind  wing  of  3  with  one 
vein  wanting. 
J. — Hind    wing    of    3    with 

vein  4  absent     13.  Heterochasta     250 
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JJ.— Hind  wing  of  ^  with  '^« 

vein  6  absent         14.  Polydysta     251 
HH.— Hind  wing  of  ^  with  all 
veins  present. 
J. — Fore    wing    of    ^    with 
hairy  groove  on  vein 
1        -        -        -  15.  Protaulaca     251 
JJ. — Fore  wing  of  f  with- 
out   hairy  groove  on 
vein  1         *        - 16.  Hydriomena 

(Sections  II.  and  III)     266 
GG. — Antennae  of  ^  pectinate    20.  Xanthorhoe 

(Section  IL)     274 
AA. — Thorax  and  coxae  densely  hairy  beneath 

B: — Fore  wings  with  areole  single  -        -  21.  Dasysterna     277 
BB. — Fore  wings  with  areole  double      -      22.  Dasyuris     277 

Genus  1.  Sauris. 

Sauris,  Gn.     Lep.  X.,  p.  361. 

Face  smooth.  Palpi  long,  porrected,  smooth-scaled.  Antennae 
stout,  laterally  compressed,  in  ^  very  minutely  ciliated.  Pos- 
terior tibiae  in  ^  without  spurs,  in  ?  with  terminal  spurs  only. 
Fore  wings  with  areole  simple.  Hind  wings  much  distorted  in  <^, 
in  $  small,  veins  3  and  4  stalked,  6  and  7  stalked,  8  anastom- 
osing with  cell  to  near  end. 

A  remarkable  genus  of  which  the  species  appear  to  be  very 
variable,  and  are  best  to  be  recognised  by  the  extraordinarily 
complicated  secondary  sexual  characters  of  the  males. 

Type. — S.  hirudinata,  Gn. 
1.  Fore  wing  of  <^  incised  at  tornus  -         -         -         -  hirudinata 

Fore  wing  of  ^  not  incised  at  tornus     -         -         -      lichenias 

1.   Sauris  lichenias. 

Remodes  lichenias,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  806. 

^  with  forewing  not  distorted  at  tornus ;  hind  wing  with 
veins  3  and  6  absent,  inner  margin  turned  over  towards  base, 
forming  a  large  oval  vesicle ;   wing  not  otherwise  distorted. 
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In  the  only  ^  I  have  seen  the  abdomen  and  hind  legs  are 
damaged. 

Type  in  Coll.  Meyrick.     Q.,  Brisbane.     N.S.W.,  Sydney. 

2.    Sauris   hirudinata. 

Sauris  hirudinata,  Gn.  Lep.  x.,  p.  362.  Hmps.  Moths  Ind., 
iii.,  p.  410. 

Sauris  remodesaria,  Wlk.     Brit.  Mus.  Cat.  xxiv.,  1253. 

Sauris  remodesaria,  Moore.     Lep.  Ceyl.,  iii.,  pi.  207,  f.  3,  s.  2. 

Sauris  vetustata,  Wlk.     Brit.  Mus.  Cat.  xxxv.,  p.  1680. 

Remodes  interruptata,  Moore.     Lep.  Atk.,  p.  270. 

Remodes  triseriata,  Moore.  Lep.  Ceyl.  iii.,  p.  485,  pi.  207, 
f.  1,  4. 

Remodes  elaica,  Meyr.     Tr.E.S.,  1886,  p.  193. 

Remodes  melanoceros,  Meyr.  Tr.E.S.,  1889,  p.  481,  P.L.S. 
N.S.W.,  1890,  p.  805. 

Remodes  malaca,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  804. 

Remodes  cinerosa,  Warr.     Nov.  Zool.,  1894,  p.  397. 

3"  with  fore  wing  distorted  at  tornus,  being  incised  immediately 
above  tornus,  with  a  fringe  of  dense  hair  on  lower  margin  of 
incision,  and  with  a  fovea  containing  a  curved  tuft  of  hair  imme- 
diately beneath  tornus ;  hind  wings  much  distorted,  veins  3  and 
6  absent,  base  of  inner  margin  turned  over  to  form  a  vesicle, 
surmounted  by  a  membranous  lid,  mid-termen  incised  and  several 
times  folded,  forming  a  deep  fovea  containing  dark  hair  on  under 
side ;  abdomen  with  a  pair  of  lateral  pencil-like  tufts  near  base ; 
posterior  tibiae  with  an  outer  tuft  of  hair  at  extremity. 

Var.  vetustata,  from  Brisbane.  All  green  markings  absent 
from  head,  body  and  fore  wings,  being  replaced  by  grey,  with 
dark  fuscous  lines  on  fore  wings.  This  variety  is  so  different  in 
appearance  that  I  should  have  regarded  it  as  a  distinct  species  if 
it  were  not  that  the  secondary  cT  characters  appear  to  agree 
accurately  with  the  type  form. 

Swinhoe  (Tr.E.S.,  1902,  p.  653)  gives  also  Remodes  angulosa, 
Warr  (Nov.  Zool.,  1896,  p.  382),  and  Remodes  cirrhigera,  Warr 
(Nov.  Zool.,  1897,  p.  395),  as  synonyms. 

N.Q.,  Townsville. 

Q.,  Duaringa,  Gympie,  Brisbane,  Stradbrooke  Island. 
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Also  from  New  Guinea,  Fiji,  Java,  Sumatra,  Gey  Ion,  India, 
and  Africa. 

Genus  2.  Gymnoscelis. 

Gymnoscelis,  Mabille.  Ann.  Soc.  Ent.  Fr.  (4),  vii.,  p.  656 
(1867). 

Face  with  short  cone  of  scales.  Palpi  moderate,  porrected, 
rough-scaled.  Antennae  in  J^  ciliated.  Thorax  glabrous  beneath. 
Abdomen  crested.  Posterior  tibiae  in  both  sexes  without  median 
spurs.  Fore  wings  with  areole  simple,  11  sometimes  anasto- 
mosing with  or  running  into  12.  Hind  wings  with  8  anasto- 
mosing with  cell  from  near  base  to  beyond  middle  (Meyrick, 
Tr.E.S.,  1892,  p.  65). 

Type. — G.  pumilata,  Hb.,  from  Europe. 

A  small  genus  principally  developed  in  the  Indo-Malayan 
region.  One  species  occurs  in  Europe,  and  Sir  George  Hampson 
records  seven  from  India.  The  species  are  inconspicuous,  and 
require  careful  discrimination. 

1.  Fore   and    hind   wings  with    a   whitish    spot   on 

middle  of  termen          -----  coquina 
Fore  and  hind    wings   without  whitish  terminal 

spot     --------  2 

2.  Fore  wings  greenish      ------  erymna 

Fore  wings  not  greenish        -----  3 

3.  Hind  wings  with  termen  more  or  less  projecting 

between  veins  3  and  4-         -         -         -         -  4 

Hind  wings  with  termen  rounded  -         -         -  5 

4.  Terminal    projection    slight,    fore    wings    with    a 

looped  antemedian  line  -         -         -         -  acidna 

Terminal  projection  strongly  marked,  fore  wings 

without  a  looped  antemedian  line  -         -         minima 

5.  Thorax  with  a  dark  fuscous,  transverse,  posterior 

bar       --------     delocyma 

Thorax  without  a  dark  transverse  bar  -         -         -      lophopus 

3.  Gymnoscelis  lophopus,  n.  sp. 

[Xo<^o9  a  crest,  and  ttov?  a  foot ;    with  crested  feet]. 

^  $,15-16  mm.  Head  whitish;  lower  margin  of  face  mixed 
with  fuscous.       Palpi  whitish,  mixed  with  fuscous.       Antennae 
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whitish.  Thorax  whitish ;  a  blackish  transverse  bar  across 
middle  of  patagia.  Abdomen  ochreous- whitish,  mixed  with 
fuscous ;  tuft  in  <?  large,  white.  Legs  whitish ;  anterior 
pair  mixed  with  fuscous ;  in  <?  anterior  femora  are  clothed 
with  long  whitish  hairs  beneath,  anterior  tibiae  with  a  large 
tuft  of  grey  hairs  at  base,  directed  backwards,  middle  and 
posterior  tibiae  with  dense  apical  tufts  of  dark  leaden-grey 
hairs.  Fore  wings  elongate,  triangular,  costa  slightly  arched, 
apex  round-pointed,  termen  scarcely  rounded,  oblique;  11 
anastomosing  with  12;  whitish,  with  reddish -brown  irroration 
more  marked  in  ? ,  rarely  greenish  tinged ;  a  few  scattered 
black  scales  ;  several  suffused  basal  lines  best  marked  on  costa ; 
antemedian  line  sharply  defined  posteriorly,  from  f  costa  to  ^ 
dorsum,  with  a  rounded  angle  above  middle ;  median  line  faintly 
indicated ;  postmedian  line  sharply  defined  posteriorly  from 
§  costa  to  ^  dorsum,  once  or  twice  acutely  dentate ;  an  acutely 
dentate  whitish  subterminal  line ;  an  interrupted  fuscous 
terminal  line  ;  cilia  whitish.  Hind  wings  with  terraen  rounded  ; 
colour  and  markings  as  in  fore  wings,  but  antemedian  line  not 
angled,  postmedian  line  darker,  and  subterminal  line  indistinct 
not  dentate. 

The  ^  of  this  species  is  readily  recognised  by  its  tufted  tibiae. 
In  this  it  agrees  with  tibialis,  Moore,  from  India,  the  type  of 
Moore's  genus  Iramba,  but  I  do  not  consider  these  tufts  to  be  of 
generic  value. 

Type  in  Coll.  Turner. 

N.  Q.,  Townsville,  in  June  and  July,  and  again  in  February. 
Seven  specimens  received  from  Mr.  F.  P.  Dodd,  who  has  found 
the  larvae  on  Acacia  aulacocarpa ;  Q.,  Brisbane. 

4.  Gymnoscelis  coquina. 

Gymnoscelis  coquina,  Warr.     Nov.  Zool,  1897,  p.  69. 
I  have  seen  the  types  of   this  apparently  very  distinct  species 
in  Coll.  Rothschild. 
N.  Q.,  Cooktown. 

5.  Gymnosceles  erymna. 

Eupithecia  erymna,  Meyr.     Tr.E.S.,  1886,  p.  192. 
Gymnoscelis  erymna,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  794. 
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?  Gymuoscelis  subrufata,  Warr.     Nov.  ZooL,  1898,  p.  24. 

I  have  examined  Warren's  type,  but  cannot  be  sure  whether  it 
is  identical  with  this  species,  of  which  I  possess  no  examples. 

Meyrick  gives  Queensland  without  further  locality ;  Warren's 
type  is  from  Duaringa.     Also  from  New  Guinea  and  Tonga. 

Type  in  Coll.  Meyrick. 

6.  Gymnoscblis  delocyma,  n.  sp. 

[ScXos  clear,   distinct  /cv/xa  a  wave ;    in  allusion  to  the  distinct 

markings  on  the  forewings.] 

<?  ?,  12-16  mm.  Head  brown- whitish.  Palpi  dark  fuscous, 
mixed  with  brown-whitish.  Antennae  with  projecting  scales  at 
joints ;  ciliations  in  male  \ ;  brown-whitish  annulated  with 
fuscous.  Thorax  brown-whitish  ;  posteriorly  crossed  by  a  broad 
fuscous  posterior  bar.  Abdomen  brown-whitish.  Legs  dark 
fuscous ;  posterior  pair  ochreous- whitish.  Fore  wings  elongate- 
triangular ;  11  running  into  12;  brown- whitish,  with  faintly 
indicated  darker  lines ;  markings  blackish ;  a  dot  on  costa 
near  base,  followed  by  some  whitish  scales ;  an  inwardly 
oblique  line  from  costa  at  J  to  base  of  dorsum ;  an 
angulated  line  from  costa  at  J  to  dorsum  at  J,  faintly  marked 
towards  dorsum,  preceded  by  an  obscure  whitish  line  ;  an  inter- 
rupted angulated  line  from  costa  at  |  to  dorsum  at  §,  followed  by 
a  whitish  line ;  a  submarginal  acutely  dentate  whitish  line, 
iunnediately  preceded  by  several  blackish  dots  ;  an  interrupted 
terminal  line  ;  cilia,  basal  half  brown-whitish  barred  with  fuscous, 
Hpic5al  half  grey,  apices  whitish.  Hind  wings  rather  narrow ; 
tM)l()ur  and  markings  as  in  fore  wings,  but  with  only  one  basal 
line,  which  is  obsolete  except  towards  inner  margin;  posterior 
lin«^  obtusely  angulated,  slightly  concave  internal  to  angle; 
Hubtorminal  line  acutely  dentate.  G.  tristrigosa,  Butl.,  from 
Formosa,  is  closely  allied,  but  posterior  line  of  fore  wing  is 
(lint>nMit  in  form. 

Tvpt*  in  Coll.  Turner. 

N.  Q.,  Townsville,  in  November,  December,  and  February. 
Six  sptMUUKUis  received  from  Mr.  F.  P.  Dodd,  who  bred  them 
fnun  Soyphiphora  hydrophylacea,  the  larvae  turning  over  and 
faHduung  down  the  young  foliage  and  feeding  under  cover  like  a 
pyrale. 
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7.  Gymnoscelis  minima. 

Chloroclystis  minima,  Warr.     Nov.  Zool.,  1897,  p.  227. 

<^  ?,  12-13  mm.  Head,  thorax,  and  abdomen  ochreous- whitish, 
sparsely  irrorated  with  dark  fuscous.  Palpi  dark  fuscous.  An- 
tennae whitish,  with  a  few  fuscous  annulations  towards  base ; 
ciliations  in  <^  J.  Legs  whitish  ;  anterior  pair  fuscous,  tarsi 
annulated  with  whitish.  Fore  wings  triangular ;  1 1  running 
into  12;  whitish  suffused  with  grey  towards  costa  and  termen, 
markings  dark  fuscous ;  basal  and  antemedian  lines  indistinct, 
except  near  costa ;  median  line  almost  obsolete ;  postmedian 
line  narrow,  rounded,  finely  waved,  with  a  pair  of  confluent 
dark  fuscous  dots  above  middle ;  a  faint  whitish  subterminal 
line  preceded  by  a  dark  suffusion  on  costa ;  no  terminal  line ; 
cilia  pale  grey.  Hind  wings  with  termen  excavated  above 
middle,  projecting  between  veins  3  and  4 ;  colour  and  markings 
as  in  fore  wings,  but  second  line  without  spots  and  forming  an 
obtuse  projection  below  middle. 

Type  in  Coll.  Rothschild. 

N.  Q.,  Geraldton  (Johnstone  River) ;  Q.,  Burpengary,  near 
Brisbane,  and  Stradbrooke  Island ;  in  April  and  December,  six 
specimens.     It  appears  to  be  attached  to  Phyllanthus  ferdinandi. 

8.  Gymnoscelis  acidna,  n.  sp. 
[d/ctSvo?,  weak,  feeble]. 

^  ?,  12-13  mm.  Head  whitish,  irrorated  with  dark  fuscous; 
face  and  palpi  dark  fuscous.  Antennae  whitish,  towards  apex 
fuscous.  Thorax  and  abdomen  whitish,  irrorated  with  dark 
fuscous.  Legs  whitish,  anterior  pair  fuscous.  Fore  wings 
elongate-triangular ;  whitish,  with  numerous  suffused  fuscous 
transverse  lines ;  two  or  three  very  obscure  basal  lines ;  a  tine 
antemedian  line  from  J  costa  to  j  dorsum,  forming  several  obtuse 
projections  or  loops ;  a  faint  median  line,  closely  followed  by  a 
broader  postmedian  line  with  a  rounded  angle  above  middle, 
nearly  straight  above  and  below  angle  ;  a  tine  wavy  whitish  sub- 
terminal  line ;  a  fuscous  terminal  line  interrupted  on  veins ; 
cilia  pale  grey,  bases  interrupted  by  whitish  dots  opposite  veins. 
Hind  wings  with  termen  projecting  somewhat  between  veins  3 
and  4 ;   colour  and  markings  as  in  fore  wings. 
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Type  in  Coll.  Turner. 

N.  Q.,  Townsville,  in  December  and  February ;  six  specimens 
received  from  Mr.  F.  P.  Dodd. 


Genus  3.  Chloroclystis. 

Chloroclystis,  Hb.     Verz.,  323. 

Face  with  short  cone  of  scales.  Palpi  moderate,  porrected, 
rough-scaled.  Antennae  in  ^  shortly  ciliated,  fasciculate-ciliated 
or  naked.  Thorax  glabrous  beneath.  Abdomen  crested.  Pos- 
terior tibiae  with  all  spurs  present,  or  rarely  with  only  a  single 
proximal  and  two  distal  spurs.  Fore  wings  with  areole  simple, 
11  running  into  or  anastomosing  with  12.  Hind  wings  with  8 
anastomosing  with  cell  from  near  base  to  beyond  middle. 

Type. — Chloroclystis  coronata,  Hb.,  from  Europe. 

This  is  probably  a  large  genus,  although  there  are  but  few 
European  species.  Pasiphila,  Meyr.,  is  a  synonym.  Phrisso- 
gonus,  Butl.,  is  here  included,  although  Mr.  Meyrick  has  regarded 
it  as  distinct.  The  secondary  sexual  characters  of  the  ^  do  not 
appear  to  me  here  of  generic  value,  as  they  are  different  in  each 
species. 

The  species  are  small  and  inconspicuous,  and  are  difficult  to 
tabulate.  The  males  of  the  first  section  are  often  very  different 
from  the  females,  and  are  most  easily  recognised  by  their 
secondary  sexual  characters. 

There  are  no  doubt  many  yet  unrecognised  species  in  the 
northern  parts  of  Australia. 

1.  Wings    with    transverse    lines,    mainly    reddish- 

fuscous         -------  2 

Wings  with  transverse  lines  not  reddish-fuscous  3 

2.  Hind  wings  with  lines  obsolete  towards  costa      -  pyretodes 
Hind  wings  with  lines  not  obsolete  towards  costa  filata 

3.  Hind    wings    with    lines    distinct    only    towards 

inner  margin         .-..-.    laticostata 
Hind  wings  with  lines  equally  distinct  throughout  4 

4.  Hind  wings  with  posterior  line  not  angulated      -    insigillata 
Hind  wings  with  posterior  line  angulated    -         -  5 

5.  Wings  with  metallic  irroration    -         -         -         metallospora 
Wings  without  metallic  irroration       -         -         -  6 
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6.  Hind  wings  with  termen  excised  above  middle      catast-reptes 
Hind    wings    with    termen    rounded    or  slightly 

sinuate          .-...--  7 

7.  Wings  more  or  less  greenish  tinged      -         -         -  8 
Wings  not  greenish    ------  9 

8.  Wings  with  darker  median  band          -         -         -  cissocosma 
Wings  without  darker  median  band    -         -         -  mniochroa 

9.  Hind  wings  with  posterior  line  marked  with  dark 

longitudinal  streaks      -         -         -         .         .  10 

Hind    wings   with   posterior   line   without   dark 

streaks 12 

10.  Hind  wings  with  posterior  line  acutely  angulated  11 
Hind  wings  with  posterior  line  not  acutely  angu- 
lated   .---..--       testulata 

11.  Fore  wings  with  posterior  line  once  angulated     -       guttifera 
Fore  wings  with  posterior  line  twice  angulated 

and  wavy     -------  nigrilineata 

12.  Lower  half  of  face  dark  fuscous  -         -         -         -  gonias 
Face  wholly  grey ablechra 

Section  I. — Males  with  secondary  sexual  characters  on  fore  wings 

(Phrissogonus). 

9.    Chloroclystis  catastreptes. 

Phrissogonus  catastreptes,  Meyr.    P.L.S.  N.S.W.,  1890,  p.  797. 

Type  in  Coll.  Meyrick. 

N.Q.,  Mackay ;    Q.,  Brisbane;    N.S.W.,  Sydney. 

10.    Chloroclystis  testulata. 

Eupithecia  testulata,  Gn.     Lep.  x.,  p.  352. 

Scotosia  denotata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1361. 

Phibalapteryx  parvulata,  Wlk.     Brit.  Mus.  Cat.,  xxvi.,  p.  1721. 

Phrissogonus  denotatus,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  798. 

I  cannot  be  sure  from  the  description  that  Guenee's  name 
applies  to  this  species,  but  think  it  highly  probable. 

Var.  a.  % .  Fore  wings  with  central  part  of  disc  suffusedly 
whitish. 

From  Hobart  (Coll.  Lyell). 
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Var.  b.  % .  Thorax,  base  of  abdomen,  base  of  fore  wing,  and 
an  oblique  line  beneath  apex,  suffused  with  reddish. 

From  Gisborne  (Coll.  Lyell). 

N.S.W.,  Glen  Innes,  Newcastle,  Sydney,  Bathurst,  Cooma; 
v.,  Gisborne ;  T.,  Deloraine,  Hobart ;  S.A.,  Mt.  Lofty, 
Port  Lincoln.     Also  from  New  Zealand. 


11.  Chloroclystis  insigillata. 

Eupithecia  insigillata,  Wlk.     Brit.  Mus.  Cat.,  xxiv.,  p.  1245. 

Eupithecia  destructata,  Wlk.  Char.  XJndescr.  Lep.  Het.,  p. 
80. 

Phrissogonus  insigillatus,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  799. 

Type  in  British  Museum. 

N.Q.,  Townsville ;  Q.,  Brisbane,  Southport ;  N.S.W.,  Glen 
Innes,  Sydney;  V.,  Gisborne,  Melbourne;  S.A.,  Mt.  Lofty; 
W.A.,  Albany,  Perth,  York. 

12.  Chloroclystis  approximata. 

Larentia  approximata,  Wlk.     Char.  Undesc.  Lep.  Het.,  p.  79. 

Phrissogonus  pyretodes,   Meyr.     P.L.S.  N.S.W.,  1890,  p.  799. 

Type  in  Melbourne  Museum. 

Mr.  Illidge  has  found  the  larvae  of  this  species  feeding  on  the 
flowers  of  acacia. 

Q.,  Brisbane ;  N.S.W.,  Newcastle,  Sydney ;  V.,  Melbourne, 
Gisborne  ;    T.,  George's  Bay. 

13.  Chloroclystis  laticostata. 

Larentia  laticostata,  Wlk.     Brit.  Mus.  Cat.,  xxiv.,  p.  1196. 

Scotosia  canata.  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1357. 

Phrissogonus  laticostatus,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  801. 

Type  in  British  Museum. 

Q.,  Duaringa,  Nambour,  Brisbane,  Southport,  Warwick,  Dalby  ; 
N.S. W.,  Glen  Innes,  Sydney,  Blackheath,  Bathurst,  Cooma ;  V., 
Gisborne,  Warragul,  Melbourne,  Birchip ;  T.,  Hobart;  S.A.,  Mt. 
Lofty,  Port  Lincoln  ;  W.A.,  Albany,  Geraldton,  Carnarvon. 
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Section  //. — Males  without  secondary  sexual  characters  injore  wings 

(Chloroclystis). 

14.  Chloroclystis  pilata. 

Eupithecia  filata,  Gn.     Lep.  x.,  p.  353. 

Phibalapteryx  rubrof errata,  Wlk.  Brit.  Mus.  Cat.,  xxv.,  p. 
1341. 

Pasiphila  filata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  795. 

N.S.W.,  Sydney,  Mt.  Kosciusko ;  V.,  Melbourne,  Gisborne ; 
T.,  Deloraine,  Hobart. 

15.  Chloroclystis  metallospora,  n.  sp. 
[/xcTctAAoo-TTopo?,  sprinkled  with  metal]. 

<^  $,  13-20  mm.  Head  and  antennae  grey-whitish.  Palpi 
grey-whitish  mixed  with  blackish.  Thorax  and  abdomen  whitish 
mixed  with  grey  and  dark  fuscous,  with  scattered  scales  showing 
pale  brassy  reflections.  Legs  whitish,  anterior  pair  fuscous ; 
tarsi  annulated  with  whitish ;  posterior  tibiae  with  outer  spurs 
about  half  as  long  as  inner  spurs.  Fore  wings  elongate-triangu- 
lar; grey-whitish  irrorated  with  fuscous;  many  scales  showing 
a  brassy  reflection  in  oblique  light ;  markings  blackish  ;  a  trans- 
verse line  near  base  ;  two  well-marked  lines  from  costa  before 
middle  arising  near  together,  first  waved,  second  sigmoid, 
diverging  towards  inner  margin  at  \  and  ^ ;  a  posterior  line 
from  costa  at  J  to  before  anal  angle,  first  straight,  sharply  bent 
in  middle  of  disc  and  thence  inwardly  curved ;  an  obscure 
dentate  whitish  subterminal  line  ;  an  interrupted  black  line  along 
hind  margin  ;  cilia  grey,  apices  and  a  series  of  dots  opposite 
veins  whitish.  Hind  wings  as  fore  wings,  but  basal  and  median 
lines  absent ;  second  line  with  a  prominent  median  acute  projec- 
tion. 

Variety. — Median  band  of  fore  wing  and  hind  wing  between 
first  and  posterior  lines  wholly  dark  fuscous  except  towards  costa, 
the  fuscous  suffusion  extending  in  hind  wing  along  inner  margin 
nearly  to  base. 

Q.,  Brisbane ;  taken  rather  commonly  on  fences  in  July, 
August  and  September. 


232     Proceedings  of  the  Royal  Society  of  Victoria 

16.  Chloroclystis  cissocosma,  n.  sp. 
[/cto-o-oKocr/Ao?,  with  ivy-green  ornamentation], 

^  $,16-18  mm.  Head  green  mixed  with  white.  Palpi  dark 
fuscous  mixed  with  whitish.  Antennae  grey  ;  in  <?  with  a  short 
rounded  process  from  upper  surface  of  basal  joint,  ciliations 
minute  (^).  Thorax  green  mixed  with  whitish  and  fuscous. 
Abdomen  whitish  mixed  with  ferruginous,  dark  fuscous,  and 
green.  Legs  whitish ;  anterior  pair  fuscous,  tibiae  and  tarsi 
annulated  with  whitish ;  posterior  tibiae  with  outer  distal  spur 
short,  inner  long,  in  <?  very  lon^  and  thickened,  outer  proximal 
spur  absent.  Fore  wings  elongate-triangular,  costa  in  <^  abruptly 
bent  near  base,  in  ?  gently  arched,  termen  bowed,  oblique ; 
green  with  fine  white  lines  and  fuscous  blotches  and  suffusion  ; 
a  broad  median  band  partly  suffused  with  fuscous,  and  followed 
by  two  fine  white  lines,  posterior  edge  arched  outwards  and 
twice  obtusely  angled  ;  a  fine  white  dentate  subterminal  line 
preceded  by  three  dark  fuscous  blotches  on  costa  and  above  and 
below  middle  ;  a  dark  fuscous  terminal  line,  narrowly  interrupted 
by  white  on  veins  ;  cilia  grey,  narrowly  interrupted  by  white 
opposite  veins.  Hind  wings  rather  narrow,  termen  rounded, 
slightly  indented  at  J  from  costa ;  colour  and  markings  as  fore 
wings,  but  subterminal  fuscous  blotches  less  developed. 

This  species  would  be  referable  to  Warren^s  genus  Megatheca, 
which  I  think  is  not  to  be  regarded  as  a  distinct  genus,  the  de- 
velopment of  the  proximal  spurs  of  hind  tibiae  being  variable  in 
allied  species,  the  outer  spur  tending  to  obsolescence.  Compare 
with  the  following  species. 

Type  in  Coll.  Turner. 

Q.,  Brisbane,  from  May  to  August ;  four  specimens. 

17.  Chloroclystis  mniochroa,  n.  sp. 

[/xvtoxpwo?,  mossy-tinged]. 

<?  ?,  15-19  mm.  Head  whitish;  face  and  palpi  whitish,  ir- 
rorated  with  dark  fuscous.  Antennae  whitish,  towards  apices 
grey  ;  in  ^  with  a  thick  ridge  of  dark  grey  hairs  on  middle  half 
of  upper  edge,  ciliations  minute  {^).  Thorax  and  abdomen 
whitish  mixed  with  dark  fuscous  and  greenish.  Legs  fuscous, 
tarsal  annulations  and  posterior  pair  whitish ;    posterior  tibiae 
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with  outer  distal  spur  about  J  inner,  outer  proximal  spur  about 
J  inner.  Fore  wings  elongate-triangular,  costa  moderately  arched, 
termen  bowed,  oblique ;  grey,  greenish-tinged,  with  some  fuscous 
irroration ;  partly  irrorated  with  pale  ferruginous  towards  costa  j 
indications  of  a  fuscous  basal  line ;  antemedian  line  fuscous  from 
J  costa  to  J  dorsum,  angled  outwards  in  disc ;  postmedian  line 
crenulate  from  §  costa  to  ^  dorsum,  arched  outwards  in  disc  and 
twice  obtusely  angulated,  edged  by  a  whitish  line ;  a  fine  dentate 
whitish  subterminal  line  ;  an  interrupted  fuscous  terminal  line  ; 
cilia  grey  interrupted  by  whitish  opposite  veins.  Hind  wings 
rather  narrow,  termen  crenulate ;  colour  and  markings  as  fore 
wings. 

Type  in  Coll.  Turner. 

Q.,  Nambour  and  Brisbane,  in  March,  July,  and  November ; 
three  specimens. 

18.  Chloroclystis  guttipera,  n.  sp. 
[Guttiferus,  marked  by  drops]. 

^  ?,  15-18  mm.  Head  and  palpi  white.  Antennae  grey- 
whitish  ;  ciliations  of  male  J.  Thorax  and  abdomen  white, 
irrorated  with  pale  ochreous-fuscous ;  first  three  abdominal 
segments  annulated  and  irrorated  with  blackish.  Legs  whitish, 
anterior  pair  mostly  fuscous ;  posterior  tibiae  with  inner  spurs 
very  long,  outer  spurs  about  J  as  long.  Fore  wings  elongate- 
triangular  ;  white  suffused  with  pale  grey,  which  forms  numerous 
obscure  transverse  lines,  with  a  few  scattered  dark  fuscous  scales ; 
markings  dark  fuscous ;  a  line  from  costa  at  ^  to  inner  margin 
near  base ;  an  obscure  or  incomplete  line  from  costa  at  J  to  inner 
margin  at  ^  ;  posterior  line  from  costa  at  §  to  inner  margin  at  §, 
beneath  angulation  incomplete,  being  represented  by  short  longi- 
tudinal lines  along  veins ;  a  fine  waved  white  subterminal  line, 
preceded  by  small  fuscous  suffusions  at  and  beneath  costa;  a 
narrow  interrupted  hind  marginal  line ;  cilia  whitish,  barred 
with  grey.  Hind  wings  rather  narrow  ;  termen  scarcely  crenulate ; 
markings  as  fore  wings,  but  basal  line  absent;  posterior 
line  very  acutely  angulated  in  disc,  being  represented  only  by 
longitudinal  marks  on  veins. 

Q.,  Brisbane,  Stradbrooke  Island ;  two  specimens. 


.i?,- 
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19.  Ohlorocltstis  niorilineata. 
Chloroclystis  nigrilineata,  Warr.     Nov.  ZooL,  1898,  p.  23. 

I  have  seen  only  the  type  which  is  a  $  without  hind  legs,  but 
is  probably  correctly  referred  to  this  genus. 
Q.,  Duaringa  (Warren). 

20.  Chloroclystis  gonias,  n.  sp. 

[ywi/ta,  an  angle.]. 

$,22  mm.  Head  whitish  ;  lower  half  of  face  and  palpi  dark 
fuscous.  Antennae  grey ;  basal  joint  whitish.  Thorax  brown- 
whitish  ;  upper  edge  and  apex  of  tegulae  fuscous.  Abdomen 
brown-whitish,  with  a  longitudinal  lateral  blackish  line  as  far  as 
sixth  segment ;  beneath  this  is  a  white  blotch  on  fifth  and  sixth 
segments.  Legs  whitish ;  anterior  pair  infuscated ;  posterior 
tibiae  with  distal  spurs  long,  inner  twice  as  long  as  outer, 
proximal  spurs  very  short,  equal.  Fore  wings  triangular;  pale 
brownish,  suffused  with  whitish ;  markings  dark  fuscous ;  traces 
of  a  basal  line ;  a  line  along  costa  to  J ;  a  finely  dentate,  inter- 
rupted line  from  costa  at  J  to  inner  margin  at  J ;  a  faintly 
marked  whitish  line  from  costa  at  |^  to  middle  of  inner  margin ; 
a  strongly  marked  line  from  costa  at  §  sharply  angulated  just 
below  middle  of  disc,  thence  slightly  wavy  to  inner  margin  at  | ; 
a  partly  obsolete  wavy  whitish  subterminal  line ;  a  dot  on  costa 
before  apex  ;  cilia  whitish,  mixed  with  pale  brownish.  Hind 
wings  rather  narrow ;  termen  wavy ;  colour  and  markings  as 
in  fore  wings,  but  basal  and  antemedian  lines  wanting;  pos- 
terior line  with  a  prominent  double  obtuse  projection  in  disc 
below  middle ;  succeeded  by  some  whitish  scales,  and  a  white 
spot  above  anal  angle ;  a  white  dot  on  termen  opposite  angle  of 
posterior  line. 

Chloroclystis  acygonia,  Swin.,  from  Assam,  is  closely  allied. 

Q.,  Brisbane;    one  specimen  in  September. 

21.  Chloroclystis  ablechra,  n.  sp. 

[d^A.77;(po9,  weak,  feeble]. 

cT    2,  15  mm.     Head  grey-whitish.     Palpi  whitish  mixed  with 
dark  fuscous.     Antennae  grey.     Thorax  and  abdomen  pale  grey. 


Australian  Lepidoptera.  235 

Legs  whitish,  anterior  pair  fuscous,  tarsi  annulated  with  whitish, 
posterior  tibiae  with  outer  spurs  about  half  length  of  inner  spurs, 
Fore  wings  elongate-triangular ;  pale  grey,  with  faint  indications 
of  transverse '  lines ;  basal,  antemedian,  and  postniedian  lines 
mostly  blackish ;  postmedian  line  angulated  in  middle,  nearly 
straight  above  and  below  angle ;  a  faint  wavy  or  slightly  dentate 
whitish  subterminal  line  preceded  on  costa  by  a  dark  fuscous 
spot ;  a  fuscous  terminal  line  interrupted  on  veins ;  cilia  whitish- 
grey.  Hind  wings  with  termen  projecting  somewhat  between 
veins  3  and  4 ;  colour  and  markings  as  in  fore  wings,  but 
without  blackish  lines ;  a  few  blackish  scales  on  an  obtuse  pro- 
jection of  middle  of  postmedian  line.  Under  side  whitish,  with 
suffused  fuscous  antemedian  and  postmedian  lines  and  a  terminal 
band  ;  fore  wings  with  a  median  line  towards  costa ;  hind  wings 
with  a  median  dot. 

A  small  obscure  species  recalling  Gymnoscelis  but  with  two 
pairs  of  spurs  on  posterior  tibiae. 

N.Q.,  Townsville,  in  July  and  again  in  February,  four  speci- 
mens from  Mr.  F.  P.  Dodd ;  Geraldton,  in  November,  one  ?  in 
poor  condition  without  blackish  lines  on  fore  wings. 

Gen.   4.  Mesoptila. 

Mesoptila,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  794. 

Face  with  small  cone  of  scales.  Antennae  in  <?  unknown. 
Palpi  moderate,  porrected,  rough-scaled.  Abdomen  slightly 
crested.  Posterior  tibiae  with  all  spurs  present.  Fore  wings 
with  central  tuft  of  erect  scales  in  disc ;  areole  simple.  Hind 
wings  with  veins  6  and  7  stalked  (Meyrick). 

22.  Mesoptila  compsodes. 

Mesoptila  compsodes,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  794. 
Type  in  Coll.  Meyrick. 
N.S.  W.,  Sydney. 

Gen.  5    Tephroclystia. 

Tephroclystia,  Hb.     Verz.,  p.  323. 

Face  with  short  cone  of  scales.  Palpi  moderate,  porrected, 
rough-scaled.  Antennae  in  <^  ciliated.  Thorax  glabrous  be- 
neath.    Abdomen   more  or   less  distinctly  crested    throughout. 

4a 


236    Proceedings  of  the  Royal  Society  of  Victoria. 

Posterior  tibiae  with  all  spurs  present.  Fore  wings  with  areole 
simple ;  vein  1 1  free.  Hind  wings  with  8  anastomosing  with  cell 
from  near  base  to  beyond  middle  (Meyrick,  Tr.KS.,  1892,  p.  65). 

A  genus  containing  numerous  species,  of  which  the  majority 
are  European.  Sir  Geo.  Hampson  records  20  species  from  India. 
It  is  hardly  represented  in  our  fauna,  the  species  here  described 
being  only  a  straggler. 

Eupithecia,  Curt.,  is  a  synonym. 

23.  Tephroclystia  melanolopha. 

Eupithecia  melanolopha,  Swin.  A.M.N.H.  (6),  xvi.,  p.  296. 
Hmps.,  Moths  Ind.,  iv.,  p.  557. 

J^,  13-14  mm.  Head,  palpi,  antennae,  and  thorax  ochreous- 
whitish.  Antennae  of  male  slightly  serrate,  ciliations  §.  Abdo- 
men slightly  crested  on  third  and  fourth  segments ;  brown- 
whitish  ;  apex  of  tuft  dark  fuscous.  Legs  fuscous ;  posterior 
pair  whitish.  Fore  wings  elongate-triangular ;  whitish,  mixed 
with  reddish-brown ;  in  oblique  light  irrorated  with  leaden- 
metallic  scales ;  a  basal  patch,  fuscous  towards  costa,  towards 
inner  margin  obsolete ;  a  broad  median  band,  towards  costa 
fuscous,  towards  inner  margin  reddish-brown,  containing  a  dark 
fuscous  discal  dot,  and  outlined  anteriorly  and  posteriorly  with 
whitish  ;  an  obscure  whitish  subterminal  line,  after  which  disc  is 
suffused  with  fuscous  ;  cilia  fuscous,  apices  paler.  Hind  wings 
rather  narrow  ;  terineii  nearly  straight ;  whitish  mixed  with 
fuscous  and  reddish-brown,  darker  towards  inner  margin  ;  two 
distinct  white  lines  start  from  inner  margin  at  |  and  near  anal 
angle,  becoming  lost  in  disc ;  cilia  pale  fuscous,  at  anal  angle 
white. 

N.Q.,  Townsville,  Queensland  ;  in  February  and  March. 
Three  specimens  receivc^d  from  Mr.  F.  P.  Dodd.  Also  from 
India,  Ceylon  and  J^ali  (British  Museum  Collection). 

Gen.  6.  Mnesiloba. 

Mnesiloba,  Warr.     Nov.  ZooL,  1901,  p.  196. 

Head  with  short  cone  of  scales.  Palpi  moderate,  porrected, 
n)Ugh-s(;aled.  Antennae  in  c^  simple,  very  shortly  ciliated. 
Thorax  not  hairy  beneath.  Abdomen  with  small  dorsal  crests. 
Posterior  tibiae  with  two  pairs  of  spurs.     Fore  wings  with  areole 
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double.  Hind  wings  in  ^  with  a  deep  indentation  near  tornus, 
separating  a  minute,  not-folded  anal  lobe;  vein  5  equidistant 
from  4  and  6  at  base,  discocellular  straight ;  6  and  7  stalked ; 
8  anastomosing  with  cell  to  near  end. 

Type. — M.  eupitheciata,  Wlk. 

I  have  adopted  Warren's  genus,  as  the  anal  lobe  of  the  <^ 
hind  wings  hardly  seems  to  correspond  to  that  present  in  the 
European  genus  Lobophora,  Curtis.  In  other  characters  it 
agrees  with  Eucymatoge,  Hb. 

24.  Mnesiloba  eupitheciata. 

Phibalapteryx  eupitheciata,  Wlk.  Brit.  Mus.  Cat.,  xxvi.,  p. 
1720. 

Cephalissa  delogramma,  Meyr.     Tr.KS.,  1886,  p.  195. 

Lobophophora  delogramma,  Meyr.  P.L.S.  N.S.W.,  1890,  p. 
807. 

Eupithecia  dentifascia,  Hmps.  111.  Het.,  viii.,  p.  117,  pi.  152, 
f.  12. 

Eupithecia  eupitheciata,  Hmps.     Moths  of  India,  iii.,  p.  398. 

Q.,  Brisbane ;  also  from  Fiji,  Tonga,  Ceylon  and  India. 

Genus  7.     Microdes. 

Microdes,  Gn.     Lep.  x.,  p.  296. 

Face  with  short  cone  of  scales.  Palpi  long,  porrected,  rough- 
scaled.  Antennae  in  ^  thickened,  simple,  naked  or  very  shortly 
ciliated.  Thorax  not  hairy  beneath.  Abdomen  not  crested. 
Posterior  tibiae,  with  all  spurs  present.  Fore  wings  with 
vein  5  from  below  middle  of  cell,  more  or  less  approximated  to 
4,  7  in  <^  widely  separated  from  8,  9,  10,  the  interval  being 
occupied  by  a  shallow  depression  on  the  upper  surface,  areole 
simple,  11  running  into  12.  Hind  wings  in  <?  often  distorted  or 
with  a  patch  of  altered  scales,  veins  6  and  7  stalked. 

Type. — M.  villosata,  Gn. 

The  structure  of  vein  5  of  the  fore  wings  is  unique  in  this 
family,  but  is  doubtless  correlated  with  the  distorted  neuration 
of  the  J^,  although  present  in  both  sexes. 

1.    Fore  wings  with  white  transverse  lines  -         -        typhopa 

Fore  wings  without  white  transverse  lines    -         -  2 
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2.  Fore  wings  with  a  thick  black  basal  streak  -        melanocausta 
Fore  wings  with  slight  or  no  basal  streak     -         -  3 

3.  Fore  wings  wich  posterior  line  with  two  project- 

ing teeth diplodonta 

Fore  wings  with  posterior  line  not  toothed  -         -  4 

4.  Fore  wings  whitish-grey villosata 

Fore  wings  fuscous  grey       -----  squamulata 

This  tabulation  applies  to  both  sexes,  but  the  males  are  most 
easily  distinguished  by  the  secondary  sexual  characters. 

25.    MiCRODES   VILLOSATA. 

Microdes  villosata,  Gn.  Lep.  x.,  p.  297,  pi.  xv.,  f.  8;  Meyr., 
P.L.S.  KS.W.,  1890,  p.  802. 

Panagra  mixtaria,  Wlk.     Brit.  Mus.  Cat.,  xxvi.,  p.  1663. 

Microdes  toriata,  Feld.     Reise  Nov.,  pi.  cxxxi.,  £.  34. 

N.S.W.,  Sydney;  V.,  Melbourne,  Caster  ton,  Gisborne; 
T.,  Launceston,  Hobart;  S.A.,  Adelaide,  Mt.  Lofty;  W.A., 
Albany. 

Felder  refers  this  species  to  New  Zealand,  no  doubt  erroneously. 

26.  Microdes  squamulata. 

Microdes  squamulata,  Gn.  Lep.  x.,  p.  298;  Meyr.,  P.L.S., 
N.S.W.,  1890,  p.  803. 

Oesymna  stipataria,  Wlk.     Char.  XJndesc.  Lep.,  Het.,  p.  80. 

Q.,  Toowoomba ;  V.,  Melbourne,  Gisborne ;  T.,  Launceston ; 
W.A.,  Albany. 

I  have  found  the  larvae  on  Acacia  decurrens. 

27.  Microdes  typhopa. 

Microdes  typhopa.  Sow.     Tr.R.S.  S.A.,  1897,  p.  50. 

I  have  examined  the  type  (?)  of  this  very  distinct  species. 

S.A.,  Adelaide  (Semaphore). 

28.  Microdes  melanocausta. 

Microdes  melanocausta,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  802. 

Type  in  Coll.  Meyrick. 

This  species  is  unknown  to  me. 
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29.    MiCRODES    DIPLODONTA,  n.  sp. 

[8t7rAoSoKT09,  doubly-toothed  ;   in  allusion  to  postmedian  line  of 

fore  wings], 

(^  $ ,  20-25  mm.  Head,  palpi,  thorax,  and  abdomen  brownish, 
mixed  with  ochreous-whitish  and  dark  fuscous;  in  $  mostly 
ochreous-white.  Palpi  long  (4-5).  Antennae  grey ;  in  ?  very 
shortly  ciliated  (J).  Legs  grey,  annulated  with  whitish ;  pos- 
terior pair  mostly  whitish.  Fore  wings  triangular,  costa 
moderately  arched,  more  strongly  so  near  base,  termen  bowed ; 
brownish  mixed  with  dark  fuscous  and  whitish,  in  $  whitish 
mixed  with  fuscous ;  veins  partly  but  interruptedly  outlined  with 
dark  fuscous ;  a  very  short,  slender,  basal  streak  parallel  to  dor- 
sum ;  antemedian  line  ill-defined,  outwardly  curved,  from  J  costa 
to  ^  dorsum  ;  a  double  whitish  postmedian  line  from  §  costa 
obliquely  outwards,  forming  two  tooth-like  projections  in  disc,  and 
ending  on  dorsum  at  ^ ;  a  slender,  dentate,  whitish  subterminal 
line;  an  interrupted  fuscous  terminal  line;  all  markings  more 
obscure  in  ?  ;  cilia  whitish,  in  <^  rosy-tinged,  more  or  less  dis- 
tinctly barred  with  fuscous.  Hind  wings  with  termen  strongly 
bowed  and  somewhat  wavy  ;  pale  grey ;  a  fuscous  terminal  line ; 
cilia  whitish,  obscurely  barred  with  grey. 

Structurally  this  species  shows  all  the  characters  of  the  genus 
as  above  defined,  but  the  hind  wings  of  the  cT  show  no  abnor- 
mality. 

Type  in  Coll.  Lyell. 

T.,  Mt.  Wellington,  in  October ;  five  specimens. 

Genus  8.  Euchoeca. 

Euchoeca,  Hb.     Verz. 

Face  smooth.  Palpi  short,  porrected,  slender,  loosely  scaled. 
Antennae  in  <^  shortly  ciliated.  Thorax  glabrous  beneath. 
Posterior  tibiae  with  all  spurs  present.  Fore  wings  with  areole 
simple.  Hind  wings  with  8  anastomosing  with  cell  from  near 
base  to  beyond  middle  (Meyrick). 
1.  Fore  wings  with  areole  small,  vein  11  long,  stalked 

with  8,  9,  10        -         -  -         -         -  atrostrigata 

Fore  wings  with  areole  moderate,  vein  11  arising 

separately  from  areole  -         -         -         -     rubropunctaria 
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30.    EUCHOECA   ATROSTRIGATA. 

Epicyme  atrostrigata,  Warr.     Nov.  Zool.,  1894,  p.  394. 

Asthena  porphyretica,  Low.     Tr.R.S.  S.A.,  1896,  p.  152. 

Q.,  Rockhampton  (Lower),  Brisbane,  two  %  specimens. 

There  is  a  series  in  Coll.  Rothschild  said  to  be  from  Queens- 
land. Though  I  cannot  be  quite  sure  of  the  identity  of  my 
example  with  these,  I  think  it  scarcely  doubtful.  The  difference 
in  the  neuration  between  this  and  rubropunctaria  is  probably 
constant.  Of  the  latter  I  have  examined  a  series.  The  win^s 
are  ochreous-tinged,  not  pinkish-tinged  as  in  rtibropunctaria. 
Both  species  are  variable. 

31.    EOCHOECA   RUBROPUNCTARIA. 

Ptychopoda  rubropunctaria,  Dbld.     Dieff.  N.Z.,  ii.,  p.  287. 

Acidalia  pulcharia,  Wlk.  Brit.  Mus.  Cat.,  xxiii.,  p.  780  (nee 
Dbld). 

Asthena  risata,  Gn.     Lep.  ix.,  p.  438. 

Asthena  mullata,  Gn.     Ent.  Mo.  Mag.  v.,  p.  42. 

Asthena  vexata,  Wlk.     Char.  XJndescr.  Lep.,  Het.,  p.  78. 

Euchoeca  rubropunctaria,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  811. 

Q.,  Duaringa,  Brisbane,  Toowoomba;  N.S.W.,  Newcastle, 
Sydney ;  V.,  Melbourne,  Fernshaw,  Gisborne ;  T.,  Mt.  Welling- 
ton, St.  George's  Bay.     Also  from  New  Zealand. 

Genus  9.    Asthena. 

Asthena,  Hb.     Verz.,  p.  310. 

Face  smooth.  Palpi  short,  porrected,  slender,  loosely  scaled. 
Antennae  in  S"  shortly  ciliated.  Thorax  glabrous  beneath. 
Posterior  tibiae  with  all  spurs  present.  Fore  wings  with  areole 
double.  Hind  wings  with  8  anastomosing  with  cell  from  near 
base  to  beyond  middle  (Meyrick). 

Type. — A.  candidata,  Schiff.,  from  Europe  (Hampson). 

1.  Wings  greenish  ..--..  2 
Wings  not  greenish      ------  7 

2.  Face  green.      Fore  and    hind   wings   with   con- 

spicuous dark  discal  dots       -  -  -  -       glaucosa 

Face  not  green.      Fore  and  hind  wings  without 

conspicuous  dark  discal  dots  .         -         -  3 
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3.  Face  ferruginous  orange     -----  4 
Face  fuscous  or  ochreous-brown          -         -         -  5 

4.  Hind  wings  with  termen  angulated  *  -         -         -  urarcha 
Hind  wings  with  termen  evenly  rounded     -         -  oceanias 

5.  Fore  wings  with  basal  third  of  cilia  grey     -         -  euphylla 
Fore  wings  with  basal  third  of  cilia  not  grey       -  6 

6.  Head  green  on  crown         .         -         -         .         -  thalassias 
Head  fuscous  on  crown  (rarely  white)         -         -  palchraria 

7.  Wings  with  ground  colour  yellowish-orange         -  anthodes 
Wings  with  ground  colour,  not  orange        -         -  8 

8.  Hind  wings  with  termen  evenly  rounded    -         -  xylocyma 
Hind  wings  with  termen  angled          ...  9 

9.  Hind  wings  with  termen  sinuate  inwards  on  lower 

half  ..--..--  scoliota 
Hind  wings  with  termen  not  sinuate  inwards  on 

lower  half    -------  10 

10.    Fore  wings  with  costa  fuscous    -  pulchraria  var.  decolor 

Fore  wings  with  costa  not  fuscous      -         -         -       euthecta 

32.    ASTHENA   OLAUCOSA. 

lodis  glaucosa,  Luc.     P.L.S.  N.S.W.,  1888,  p.  1263. 

Euchloris  microgyna,  Low.     Tr.R.S.  S.A.,  1894,  p.  85. 

? ,  22  mm.  Head  green ;  fillet  green,  anterior  margin 
narrowly  white;  face  green  (partly  rubbed).  Palpi  whitish. 
Antennae  whitish.  Thorax  green.  Abdomen  with  several 
minute  dorsal  crests ;  green,  sides  and  crests  white.  Legs 
whitish ;  anterior  pair  fuscous.  Fore  wings  triangular,  costa 
moderately  arched,  termen  obliquely  bowed ;  dull  green,  with 
obscure  paler  transverse  lines ;  a  narrow  fuscous  streak  along 
costa  except  close  to  base  and  apex ;  a  very  conspicuous  dark 
green  discal  dot,  looking  almost  blackish;  a  terminal  series  of 
minute  white  dots  opposite  veins;  cilia  greenish.  Hind  wings 
with  termen  sharply  angled  on  vein  4 ;  colour  and  markings  as 
fore  wings. 

Type  in  Coll.  Lucas.  The  type  of  microgyna  is  in  the 
Queensland  Museum. 

Q.,  Brisbane. 
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33.    ASTHBNA   URARCHA. 

Asthena  urarcha,  Meyr.    P.L.S.  N.S.W.,  1890,  p.  812. 
Type  in  Coll.  Meyrick. 

v.,  Ocean  Grange,  near  Sale.  One  ^  in  ColL  LjelL  T., 
Deloraine.     One  cT  in  Coll.  Meyrick. 

34.  Asthena  ogbaniab. 

Asthena  oceanias,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  816. 

Type  in  Coll.  Meyrick. 

v.,  Ocean  Grange,  near  Sale.  One  ?  in  Coll.  Lyell.  W.A., 
Albany.  Mr.  Meyrick  took  one  $  in  September,  and  I  took  two 
$  in  January.  I  think  this  and  the  preceding  will  prove  to 
be  sexes. 

35.  Asthena  thalassias. 

Asthena  thalassias,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  813. 
Asthena  pellucida,  Luc.     P.L.S.  N.S.W.,  1892,  p.  253. 
Type  ill  Coll.  Meyrick. 

Q.,  Rockhampton,  Nambour,  Brisbane,  Mt.  Tambourine; 
N.S.  W.,  Sydney  ;  V.,  Fernshaw. 

36.  Asthena  pulchraria. 

Acidalia  pulchraria,  Dbld.     Dieff.  NZ.,  ii.,  p.  286. 
Asthena  ondinata,  Gn.     Lep.  ix.,  p.  438,  pi.  xix.,  f.  4  (poor) ; 
Feld.,  pi.  128,  f.  17. 

Chlorochroma  plurilineata,  Wlk.     Brit.  Mus.  Cat.,  xxii.,  p.  563. 
Asthena  pulchraria,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  813. 

JV.  var.f  decolor. 

All  the  green  markings  replaced  by  pale  ochreous-brown.  At 
first  sight  this  form  appears  very  distinct,  but  I  believe  it  will 
prove  to  be  only  a  variety  of  this  species.  There  is  one  ^  in  fine 
condition  in  Coll.  Lyell,  taken  near  Gisborne. 

N.S.W.,  Glen  Innes,  Sydney,  Blackheath,  Bathurst,  Mt. 
Kosciusko ;  V.,  Sale,  Melbourne,  Gisborne ;  T.,  Deloraine, 
Hobart ;  W. A.,  Albany.     Also  from  New  Zealand. 
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37.  ASTHBNA   EUPHYLLA. 

Asthena  euphylla,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  815. 
Type  in  Coll.  Meyrick. 
T.,  Deloraine,  Hobart. 

38.  ASTHBNA   XYLOCYMA. 

Asthena  xylocyma,  Meyr.    P.L.S.  N.S.W.,  1890,  p.  814. 

Type  in  Coll.  Meyrick. 

v.,  Melbourne  (Lower) ;  W.A.,  Albany. 

39.  Asthena  scoliota. 

Asthena  scoliota,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  815. 
Type  in  Coll.  Meyrick. 
W.A.,  Albany. 

40.  Asthena  anthodes. 

Asthena  anthodes,  Meyr.     P.L.S.  KS.W.,  1890,  p.  816. 

Type  in  Coll.  Meyrick. 

N.S.W.,  Sydney  ;  V.,  Melbourne;  S.A.,  Mt.  Lofty. 

41.  Asthena  euthecta,  n.  sp. 

[evOrjKTos,  well-sharpened ;  in  allusion  to  the  fore  wings.] 

$,  21-22  mm.  Head  ochreous  whitish,  face  and  palpi  pale 
brownish  fuscous.  Antennae  whitish.  Thorax  ochreous  whitish, 
with  two  minute  fuscous  dots  posteriorly  Abdomen,  ochreous- 
whitish,  with  a  pair  of  fuscous  dots  on  dorsum  of  each  segment. 
Legs  ochreous-whitish,  irrorated  with  fuscous ;  anterior  pair 
fuscous  with  whitish  annulations.  Fore  wings  triangular,  apex 
acute,  sometimes  slightly  produced,  hind  margin  bowed,  oblique, 
sinuate  beneath  apex;  ochreous-whitish,  with  numerous  trans- 
verse waved  pale  ochreous-brown  lines,  bearing  fuscous  dots; 
posterior  line  better  marked,  very  obtusely  angulated ;  a  minute 
blackish  discal  dot;  a  series  of  fuscous  terminal  dots;  cilia 
whitish,  with  a  few  dark  fuscous  scales.  Hind  wing  with  termen 
rather  acutely  angulated  on  vein  4 ;  markings  as  in  fore  wings. 

Type  in  Coll.  Turner. 

Q.,  Brisbane ;    V.,  Gisborne  (Lyell). 
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Genus  10.  Scordylia. 

Scordylia,  Gn. 

Face  with  slight  cone  of  scales.  Palpi  moderate,  porrected, 
rough-scaled.  Antennae  in  cT  ciliated.  Thorax  glabrous 
beneath.  Posterior  tibiae  with  all  spurs  present.  Fore  wings 
with  areole  simple.  Hind  wings  with  vein  5  arising  from  nearer 
4  thsin  6,  discocellular  angled;  8  anastomosing  with  cell  to 
beyond  middle. 

Mr.  Meyrick  now  includes  this  genus  in  Plemyria,  Hb.,  but 
this  appears  doubtfully  correct,  for  the  only  two  European  species 
which  I  have  been  able  to  examine,  rivata,  Hb.,  and  sociata,  Bkh., 
have  vein  5  of  hind  wings  approximated  at  base  to  6.  I  have, 
therefore,  retained  the  above  name  for  want  of  a  better,  although 
I  am  unacquainted  with  the  type. 

Sir  George  Hampson  would  probably  include  the  following 
species  with  Venusia,  Curt.,  with  which  they  agree  in  neuration, 
but  differ  in  the  <^  antennae  not  being  pectinated. 

1.  Fore  wings  brownish-ochreous      -         -         -         -  2 
Fore  wings  fuscous       ------                   3 

2.  Fore  wings  with  white  antemedian,  median,  and 

postmedian  lines  -         -         -         -        leucophragma 

Fore  wings  without  white  lines    -         -         -         -       emporias 

3.  Fore  wings  with  median  band  with  a  long  sharp 

posterior  projection       -----         oxyntis 
Fore  wings  without  long  posterior  projection  on 

median  band         ------      decipiens 

42.  Scordylia  oxyntis. 

Scordylia  oxyntis,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  817. 
Type  in  Coll.  Meyrick. 
Y.,  Melbourne. 

43.  Scordylia  leucophragma. 

Scordylia  leucophragma,  Meyr.      P.L.S.  N.S.W.,  1890,  p.  818. 

Type  in  Coll.  Meyrick. 

Q.,  Mt.  Tambourine,  in  October ;  Y.,  Melbourne. 


Australian  Lepidoptera.  245 

44.    SCORDYLIA    EMPORIAS,    n.  sp. 

[ifxwopos,  a  traveller,  wanderer], 

Plemyria  emporias,  Meyr.     MS.  ^ 

<^  $,  17-22  mm.  Head,  palpi,  antennae,  and  thorax  pale 
ochreous-brown.  Palpi  horizontally  porrect,  very  long,  3, 
densely  clothed  with  short  rough  scales.  Abdomen  above 
reddish-ochreous,  edges  of  segments  blackish,  toward  apex  and 
at  sides  greyish.  Legs  whitish,  irrorated  with  fuscous  ;  anterior 
pair  mostly  fuscous.  Fore  wings  elongate-triangular,  hind 
margin  rather  strongly  bowed,  oblique,  slightly  sinuate  beneath 
apex ;  pale  ochreous-brown ;  basal  area,  median  band,  and  a 
vague  suffusion  along  hind  margin  brownish  ;  markings  blackish  ; 
an  outwardly  curved  line  from  costa  at  ^  to  inner  margin  at  ^, 
bounding  basal  area ;  a  second  line  parallel  to  this,  obsolete 
towards  costa ;  anterior  line  bounding  median  band  from  costa 
at  J,  thence  nearly  straight  to  inner  margin  at  J ;  posterior  line 
from  costa  before  §,  obtusely  angulated  in  disc,  thence  concave  to 
inner  margin  at  ^ ;  median  band  contains  a  blackish  irroration 
towards  the  inner  margin,  and  a  blackish  ring  in  centre  of  disc ; 
an  irregular  suffused  blotch  in  disc  towards  apex,  containing  a 
whitish  spot,  from  which  proceeds  an  obsolete  line,  represented 
by  several  dots  to  before  anal  angle ;  an  interrupted  terminal 
line ;  cilia  pale  ochreous-brown,  with  a  few  fuscous  scales.  Hind 
wings  rather  narrow,  hind  margin  rounded ;  brown-whitish 
without  markings  ;  cilia  brown-whitish. 

Q.,  Nambour,  Brisbane,  two  specimens  in  November;  N.S.W., 
Sydney,  in  December  (Lyell). 

45.    SCORDYLIA    DeCIPIENS. 

Cidaria  decipiens,  Butl.     Tr.E.S.,  1886,  p.  438. 
Scordylia  decipiens,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  818. 
Type  in  British  Museum. 
N.S.W.,  Sydney. 

Genus  11.  Scotocyma,  nov. 

[o-KOTOKviJio<s,  darkly  waved]. 

Face  with  short  cone  of  scales.  Palpi  ascending  obliquely,  or 
closely  appressed  to  frons,  rather  short,  rough-scaled.     Antennae 


\ 
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in  J  very  shortly  ciliated.  Thorax  not  hairy  beneath.  Abdomen 
not  created.  Anterior  tibiae  in  both  sexea  with  a  long  tuft  of 
hair  from  under  surface  near  base,  closely  appressed  to  tibia  ; 
posterior  tibiae  witli  two  pairs  of  spurs.  Pore  wings  with  areole 
simple ;  veins  7,  8,  9,  10,  U  stalked,  Hind  wings  with  3  and  4 
separate,  5  approximated  at  base  to  6,  6  and  7  stalked,  8  anasto- 
mosing with  cell  to  beyond  middle. 

The  palpi,  neuration  of  both  wings,  and  anterior  tibiae  distin- 
guiab  this  genus. 

Type.— a.  albinotata.  Wlk. 

46.    SCOTOCYMA    ALBINOTATA. 

Scotosia  albinotata,  Wlk.  Brit.  Mus.  Cat,,  x.xxv.,  p.  1689. 
Xanthorhoe  (!)  platydesnia,  Low.  Tr.R.S.  S.A.,  1894:,  p.  79. 
S  2 ,  30-34  mm.  Head  and  palpi  brown,  or  reddish-brown 
mixed  with  dark  fuscous.  Antennae  dark  grey.  Thorax  and 
abdomen  fuscous  mixed  with  brownish.  Legs  dark  fuscous, 
irrorate.d,  and  tarsi  annulated  with  ochreous- whitish.  Fore  wings 
rather  broadly  triangular,  cost*  moderately  arched,  teruien 
bowed,  oblique ;  brown  rarjably  mixed  with  brown-whitish  and 
dark  fuscous  ;  a  small  dark  basal  patch  with  convex  bordei',  more 
or  leas  distiiict ;  median  band  darker,  or  paler,  than  rest  of  wing, 
fioivietimes  mart^d  with  wi'i'i^^  spots  or  suffusion;  anterior 
border  outwardly  curved,  from  J  costa  [°  i  tiorsu"".  sometimes 
edyed  with  biowii- whitish  ;  soiuecimes  a  shorto,!''*'^'^'*'''  longitu- 
dinal bar  in  median  band  from  convexity  of  ai"^"**""  '^••'der ; 
posterior  border  from  J  costa  to  §  dorsum,  with  a  ™*^^'"  P"""*" 
minent  double  median  projection,  sometimes  edged  wi,''*'  brown- 
whitish  or  with  wliitish  dots  on  veins ;  a  slender,  pale,  ,'^^"'^**«. 
subtenninal  line  often  obsolete,  often  marked  by  minute  a°^^  '*'^ 
veins,  and  by  a  larger  pure  white  or  whitish  spot  between  ^'^'"^^ 
3  and  4  :  a  blackish  terminal  line ;  cilia  dark  fuscous  mij'*** 
with  brownish.  Hind  wings  with  termen  rounded,  dentatt^ ' 
brownish-fuscous,  with  numerous  fine,  dark,  transverae  lines  ' 
sometimes  a  small,  subterminal,  white  or  whitish  spot  between 
veins  3  and  4  :  terminal  line  and  cilia  as  fore  wings.  Underside 
grey,  with  whitish  lines  and  niethan  subterminal  spot. 

A  very  variable  species.  One  ^  in  the  Brisbane  Museum  has 
the  whole  of  median  band  uniform  dark  fuscous. 
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Type  in  British  Museum.     Sir  Geo.  Hampson  kindly  examined 
the  neuration  of  the  type  at  my  request. 
Q.,  Duaringa,  Brisbane. 

Genus  12.  Eucymatoge. 

Eucymatoge,  Hb.     Verz. 

Face  with  short  cone  of  scales.  Palpi  moderate,  porrected, 
rough-scaled.  Antennae  in  S"  ciliated.  Thorax  glabrous  be- 
neath. Abdomen  more  or  less  distinctly  crested  throughout. 
Posterior  tibiae  with  all  spurs  present.  Fore  wings  with  areole 
double.  Hind  wings  with  8  anastomosing  with  cell  from  near 
base  to  beyond  middle  (Meyrick). 

Closely  allied  to  Hydriomena,  differing  in  the  abdominal 
crests. 

1.  Thorax  with  a  posterior  crest        .         -         -         -  2 
Thorax  smooth     -------                    5 

2.  Fore  wings  with  posterior  edge  of   median  band 

angled 3 

Fore  wings  with  posterior  edge  of  median  band  not 

angled  ------  leucophanes 

3.  Hind  wings  with  many  fine  transverse  lines  -         -  4 
Hind    wings   with    few   lines   becoming   obsolete 

towards  costa        ------       peplodes 

4.  Fore  wings  with  posterior  edge  of  median  band 

forming  a  single  acute  angle.     Palpi  1^         -       scotodes 
Fore  wings  with  posterior  edge  of   median  band 

forming  a  double  obtuse  angle.     Palpi  2J      -      mortuata 

5.  Fore  wings  with  whitish  spots,  discal  dot  obscure       callizona 
Fore  wings  without  whitish  spots,  discal  dot  very 

distinct         -         - ghosha 

Sec/ion  I. —  Fein  j  of  hind  wings  approximated  to  6,  Thorax 
with  a  posterior  crest, 

47.  Eucymatoge  peplodes,  n.  sp. 

[7r€7rAa)8i79,  like  a  robe  or  cloak]. 

cT  $,  16-22  mm.  Head,  palpi,  thorax,  abdomen  brown-whitish 
mixed  with  dark  fuscous.  Thorax  with  a  well-marked,  bifid, 
posterior  crest.     Antennae  fuscous ;   ciliations  in  male  \.     Legs 


Proceedings  of  tlie  Royal  Society  of  Victoria. 

dark  {ubcoub  aimulated  with  whitish ;  posterior  pair  whitish, 
with  a  few  soattered,  dark  fuscous  scales,  Foi'e  wings  trinngulnr ; 
tennen  bowed,  oblique ;  whitish  mixed  with  fuscoue  and  dark 
fuBCOUS,  the  light  and  dark  scales  tending  to  fonii  obscure  narrow 
waved  transverse  lines  ;  a  blackish  transverse  line  near  base  ;  a 
broad,  darker,  median  band  outlined  by  blackish  lines ;  anterior 
line  from  costa  at  J  to  inner  margin  at  J,  conca\"e  ;  posterior  line 
from  coata  at  §  te  inner  margin  at  j,  with  two  prominent 
dentations  in  costal  half  of  disc  ;  immediately  beyond  this  is  a 
double  whitish  line,  sometimes  clear  white  except  at  margins  ; 
aometimps  a  wa^-ed,  aubterminal,  whitish  line  can  be  traced ; 
an  interrupted  dark  fuscous  terminal  line ;  cilia  wbitiah, 
mixed  with  fuscous  and  dark  fuscous.  Hind  wings  with  termen 
rounded,  not  waved;  whitish  suffused  with  fuscous;  transverse 
lines  indicated  towards  inner  margin ;  terminal  line  and  cilia 
as  in  fore  wings. 

Q.,  Brisbane  ;  taken  rather  commonly  on  fences,  from  July  to 
Kovember.      Also  from  Warwick  and  Stantliorpe. 

48.    EOCYMATOGE   aCOTODKS,    n.    sp. 

[tTKOTiiSrii,  dark -looking]. 

J  S,  18-24.  Head,  palpi,  thorax,  and  abdomen  dark  fuscous 
mixed  with  whitish.  Palpi  1^.  Thorax  with  a  small  bifid 
posterior  crest.  Antennae  dark  fuscous ;  ciliationa  in  i7  ^. 
Legs  dark  fuscous  mixed  with  whitish ;  tarsi  annulated  with 
whitish.  Fore  wings  triangular,  termen  slightly  bowed,  oblique, 
wavy;  whitish  densely  irrorated  with  dark  fuscous,  which  tends 
to  form  numerous  fine  wavy  transverse  lines;  a  blackish  discal 
dot;  outer  edge  of  median  band  with  a  short,  acute,  angular 
projection  in  middle ;  disc  before  and  beyond  median  band 
sometimes  suffused  with  whitish ;  a  fine  waved  whitish  sub- 
terminal  line;  a  blackish  terminal  line;  cilia  pale  fuscous  with  a 
darker  median  line.  Hind  wings  with  termen  slightly  wavy, 
rounded;  fuscous,  with  numerous  fine  dark  fuscous  transverse 
lines ;  a  wavy  whitish  line  from  inner  margin  at  | ;  a  similar 
subterminai  line ;  terminal  line  and  cilia  as  in  fore  wings. 

This  appears  to  be  the  species  described  by  Mr.  Meyrick 
(P.L.S.  N.8.W.,  1890,  p  853)  as  Hydriomena  mortuata,  Gn. 
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Q.,  Brisbane,  Stradbrooke  Island,  Sbanthorpe;  N.S.W., 
Sydney.     Six  specimens. 

49.    EUCYMATOGE    MORTUATA. 

Oamptogramma  mortuata,  Gn.     Lep.  x.,  p.  428. 

Cidaria  clandestinata,  Wlk.     Brit.  Mus.  Oat.,  xxv.,  p.  1408. 

There  are  three  specimens  in  the  British  Museum  without 
exact  locality,  which  correspond  closely  to  Guen^e's  description. 
I  hope  this  species  will  be  re-discovered.  It  differs  from  the 
preceding  in  the  doubly  obtuse-toothed  projection  on  postmedian 
line  of  fore  wing. 

50.    EuCYMATOGE    LEUCOPHANES. 

Hydriomena  leucophanes,  Meyr.    P.L.S.  N.S.W.,  1890,  p.  856. 
v.,  Sale  (Lyell);  T.,  Kelso  (Lyell),  Deloraine. 

Section    II, — Hind    wings    with    vein    j*     approximated    to    6, 

Thorax  smooth. 

51.    EuCYMATOGE    GHOSH  A. 

Collix  ghosha,  Wlk.      Brit.  Mus.  Cat.,  xxiv.,  p.  1249. 

?,  25-28  mm.  Head,  thorax,  and  abdomen  brownish-fuscous. 
Palpi  2^ ;  ochreous-whitish,  apex  and  middle  of  second  joint 
blackish.  Antennae  grey.  Legs  fuscous ;  mid-tibiae  of  cT 
strongly  dilated  with  a  deep  internal  groove.  Fore  wings  with 
costa  gently  arched,  towards  apex  strongly  arched,  termen  wavy, 
strongly  bowed,  oblique ;  brownish-fuscous,  irrorated  with  dark 
fuscous,  which  tends  to  form  numerous  fine,  waved,  transverse 
lines ;  a  conspicuous,  blackish,  discal  dot ;  a  dark  fuscous  spot  in 
mid-disc  at  |,  followed  by  a  pale  spot,  this  forms  part  of  a  more 
or  less  obscure  pale  line  from  costa  at  |^ ;  a  dark  terminal  line 
interrupted  on  veins ;  cilia  brownish-fuscous.  Hind  wings  with 
termen  crenulate,  rounded ;  colour  and  markings  as  fore  wings, 
but  discal  dot  obsolete.  Underside  of  both  wings  whitish,  with 
very  distinct,  dark  fuscous,  discal  dots,  postmedian  and  subter- 
minal  lines,  sometimes  interrupted. 

Not  closely  allied  to  any  Australian  species. 

N.Q.,  Cooktown,  Cairns ;  Q.,  Brisbane. 

Also  from  Louisade  Islands,  Celebes,  Ceylon,  and  India. 


^ 
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Stclion    III,~Hiitd    wings    with  discncellulars   angled;    vein  s 
from  marer  4  than  6.      Thorax  smooth. 

52.  Edcymatoge  callizona. 

Hydrionieiia  brujata,  Meyr.  P.L.S,  N.S.W.,  1890,  p.  855, 
Hcc  Gn.,  Lep.  x.,  p.  444. 

H.  iilbiuotata,  Meyr.  Ibid,  me  Wlk.,  Brit.  Mus.  Cat.,  xxxv., 
p.  1689. 

Hydriomeim  callizona,  Low.     Tr.R.8.  S,A,,  1894,  p.  78. 

Very  variable  in  the  extent  of  its  white  marking,  the  white 
spot  opposite  mid-teri(iei>  appearing  to  be  moat  constftiit. 

Mr.  Meyrick  gives  an  excellent  description  of  this  species,  but 
was  mistaken  in  identifying  it  with  those  described  by  Guenee 
and  Walker.  Mr.  Lower  thought  his  species  was  different  from 
Meyrick's,  but  it  is  the  same.  His  type  ia  probably  now  in  Coll, 
Rothschild. 

N.S.W,,  Sydney  ;  V.,  Sale  (Lyell)  ;  T.,  Billopp  (Lower),  Kelso 
(Lyell). 

Genus  13.  Heterochasta. 

Heterochaata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  808. 

Face  with  slightly  projecting  scales.  Antennae  in  S  shortly 
ciliated.  Palpi  rather  short,  porrected,  loosely -scaled.  Posterior 
tibiae  with  all  spurs  present.  Fore  wings  in  i?  with  tuft  of  hairs 
from  inner  margin  near  base ;  areole  double.  Hind  wings  in  3' 
with  vein  4  absent  (coincident  with  3),  5  nearer  4  than  6  at  base, 
discocellular  angled  ;  6  and  7  stalked  ;  8  anastomosing  with  cell 
to  beyond  middle. 

Type.— H.  conglobata,  Wlk. 
1.    Fore  wings  with  a  white  mark  on  mid-costa  -     lasioplac^ 

Fore  wings  without  a  white  mark  on  mid-costa     -  conglobata 

53.   IIbtbrochasta  CONOLOBATA. 
Cidaria  conglobata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1411. 
Heterochasta  conglobata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  808. 
Type  in  British  Museum. 
N.S.W.,  Sydney. 
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54.  Heterochasta  lasioplaca. 

Heterochasta  lasioplaca,  Low.     P.L.S.  N.S.W.,  1897,  p.  14. 

I  have  taken  one  ?   specimen  settled  on  the  trunk  of  Ficus 

niacrophylla.     It  precisely  corresponds  to  the  type  which  is  a  ? , 

though  described  as  J^.       In  the  absence  of  the   J^   the  generic 

position  of  this  species  cannot  be  regarded  as  settled. 
Type  in  Coll.  Lower. 

Q.,  Brisbane. 

Genus  14.  Polyclysta. 

Polyclysta,  Gn.     Lep.  x.,  p.  375. 

Face  with  small  cone  of  scales.  Antennae  in  ^  shortly 
ciliated.  Palpi  moderate,  porrected,  loosely-scaled.  Posterior 
tibiae  with  all  spurs  present.  Fore  wings  with  areole  double. 
Hind  wings  in  J^  with  vein  6  absent  (coincident  with  7),  in  ?  6 
and  7  stalked;  5  from  middle  of  discocellular  which  is  angled  ; 
8  anastomosing  with  cell  to  beyond  middle. 

Type. — P.  hypogrammata,  Gn. 

55.  Polyclysta  hypogrammata. 

Polyclysta  hypogrammata,  Gn.  Lep.  x.,  p.  376,  pi.  xxii.,  f.  4. 
Meyr.,  P.L.S.  N.S.W.,  1890,  p.  809. 

Q.,  Nambour,  Brisbane,  Mt.  Tambourine.     N.S.W.,  Sydney. 

Genus  15.  Protaulaca. 

Protaulaca,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  810. 

Face  with  somewhat  projecting  scales.  Antennae  in  <^  shortly 
ciliated.  Palpi  moderate,  porrected,  loosely  scaled.  Posterior 
tibiae  with  all  spurs  present.  Fore  wings  in  cT  beneath  with 
slight  groove  along  vein  1,  clothed  with  rather  rough  hairs,  areole 
double.  Hind  wings  in  cT  with  irregular  longitudinal  groove 
above  vein  1 ;  veins  3  and  4  from  a  point  or  stalked ;  5  from 
middle  of  discocellular,  which  is  angled ;  6  and  7  stalked ;  8 
anastomosing  with  cell  to  beyond  middle. 

Type. — P.  scythropa,  Meyr. 

56.  Protaulaca  scythropa. 

Protaulaca  scythropa,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  810. 
Probably  attached  to  Ficus. 

5a 
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Type  in  OoU.  Meyriok. 

Q.,  Brisbane  ;    N.8.W.,  Sydney. 

Genua  16.   Hydrionriena. 

Hvdrioineuft,  Hb.      Verz,,  p.  322. 

Face  witli  more  or  less  projecting  or  loose  BCalea,  or  with 
conical  tuft.  Palpi  moderate,  porrected,  or  sub-aacending,  rongh- 
Bcaled.  Antennai!  in  J'  ciliated,  rarely  dentate  or  naked. 
Thorax  often  crest«d,  glabrous  beneatli.  Abdomen  not  crested, 
or  with  creats  on  two  basal  segments  only.  Posterior  tibiae  with 
all  spurs  present.  Pore  wiugs  with  areole  double.  Hind  winga 
with  8  anastomosing  with  eel!  from  near  base  to  beyond  middle 
(Meyrick). 

This  genus  may  be  divided  into  two  or  three  sections  according 
to  the  neunition  of  the  hind  wings,  two  at  least  of  which  should, 
I  think,  be  considered  distinct  genera.  The  overwhelming 
majority  of  ths  Australian  species  belong  to  the  6rst  section,  but 
in  a  small  Britisli  collection  which  I  have  examined,  the  majority 
belong  to  the  second  section.  The  genus  is  exclusively  temperate, 
only  five  or  six  species  beiug  known  at  present  to  range  as  far  as 
Southern  Queensland.  In  Tasmania,  Victoria,  and  the  moun- 
tainous parts  of  New  South  Wales,  the  species  are  numerous, 
and  no  doubt  many  more  will  be  discovered.  For  my  material  I 
am  mostly  indebted  to  Mr.  G.  Lyell. 

Aa  the  additions  to  this  genus  are  comparatively  small,  I  shall 
not  repeat  Mr.  Meyrick'a  tabulation  (P.L.S.  N.8.W.,  1890,  p, 
820),  but  shall  coiitent  myself  witb  indicating  the  affinities  of 
the  new  species. 

Section  I. — Hind  wings  with  vein  j  approximated  at  base  to  6. 

57.    HVDRJOMENA   PHAEDEA. 

Hydriomena  phaedra,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  824. 

Tliis  species  is  vei'y  variable  in  the  coloration  of  the  median 
band  of  fore  wings,  which  sometimes  contains  a  complete,  or 
interrupted,  snow-white  fascia;  sometimes  this  fascia  is  suffused 
with  pale  fuscous,  and  sometimes  it  is  dilated  so  as  to  occupy 
most  of  the  median  band. 

Type  in  Ooll.  Meyrick. 

Q,,  Brisbane,  Toowoomba ;  N.S.W.,  Sydney,  Bulli. 
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58.  Hydriomena  gypsomela. 

Hydriomena  gypsomela,  Low.      Tr.R.S.  S.A.,  1892,  p.  11. 

Type  in  Coll.  Lower. 

v.,  Kewell ;  S.  A.,  Adelaide. 

59.  Hydriomena  interruptata. 

Cidaria  interruptata,  Gn.     Lep.  x.,  p.  469,  pi.  ix.,  f.  6. 
Hydriomena  interruptata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  825. 
N.S.W.,  Bathurst;    V.,  Gisborne;   T.,  locality  unspecified. 

60.  Hydriomena  rhynchota. 

Hydriomena  rhynchota,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  826. 
Type  in  Coll  Meyrick. 
N.S.W.,  Mt.  Kosciusko. 

61.  Hydriomena  actinipha. 

Hydriomena  actinipha.  Low.     Tr.R.S.  S.A.,  1902,  p.  248. 

Fore  wings  whitish  with  fuscous  markings ;  a  basal  and  sub- 
basal  transverse  line ;  succeeded  by  a  whitish  or  pale  brownish 
band ;  a  broad  fuscous  median  band,  enclosing  a  median  discal 
dot,  centre  of  band  sometimes  paler ;  several  fine  wavy  transverse 
lines  in  band ;  anterior  margin  of  band  strongly  concave ; 
posterior  margin  with  a  strong  median  acute  projection ;  both 
margins  outlined  in  white ;  the  postmedian  white  line  succeeded 
by  a  whitish  line,  both  interrupted  opposite  projection ;  a  fine 
interrupted  blackish  terminal  line ;  cilia  whitish  barred  with 
fuscous.  Hind  wings  pale  grey  ;  a  fine  whitish  subterminal  line ; 
a  fine  fuscous  terminal  line  ;  cilia  pale  grey. 

Type  in  Coll.  Lower. 

S.A.,  Broken  Hill. 

62.  Hydriomena  psarodes,  n.  sp. 
[i/^apwSiys,  greyish.] 

<^,  27  mm.  Head  and  face  grey,  with  a  few  whitish  scales. 
Palpi,  2 J ;  grey,  with  a  few  white  scales  towards  base  beneath. 
Antennae  dark  fuscous;  in  male  dentate,  dentations  1,  ciliations  1. 
Thorax  white  mixed  with  dark  fuscous.    Abdomen  whitish  mixed 
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with  grey.  Legs  dark  fuacoua  miKed  with  wliitish  ;  tarsi  annu- 
lated  with  whitish  ;  tare  wiogB  with  costa  nearly  straight, 
hind  margiu  rounded,  oblique  ;  white  mixed  with  pale  greyish  ; 
oiurkiDgs  dark  fuscous  ;  a.n  outwardly  curved  line  near  base  ; 
median  band  grey  mixed  with  dark  fuscous,  and  containing  a 
pale  central  band,  in  which  is  a  dark  fuscous  diBcal  dot  ;  internal 
edge  from  costa  at  J  to  inner  margin  at  J,  nearly  straight, 
followed  by  dark  fuscous  spots  ou  either  margin,  and  above 
middle  of  disc  ;  posterior  edge  from  costa  at  §  to  inner  margin 
at  jj,  with  a  very  prominent  outward  angulation  in  disc,  and 
preceded  by  a  fine  parallel  line  ;  a  suffused  greyish  spot  on  cost* 
before  apex  ;  an  oblique  dark  fuscous  mark  from  below  apeT, 
ending  in  a  greyish  suffusiou,  which  is  prolonged  to  anal  angle, 
and  imniadiately  succeeded  iiy  a  wavy  whitish  line  j  a  fine, 
interrupted,  blackish,  hind-margtnal  line ;  cilia  barred  alternately 
grey  and  white.  Hind  wings  grey  ;  a  very  faint  paler  subter- 
minal  line;  a  fine,  blackish,  interrupted  terminal  line;  cilia 
grey,  apices  paler.  Hind  wings  beneath  grey  mixed  with 
whitish,  on  veins  whitish -ochreous  }  with  a  discal  dot  at  ^,  a  fine, 
dentate,  fuscous,  median  line,  and  a  submarginal  series  of  fuscous 

In  Mr.  Meyrick's  tabulation  this  falls  with  H.  rhynchota, 
Meyr.,  from  which  it  differs  in  tiie  grey  hind  wings.  It  may  be 
distinguished  from  H.  actinipha,  Low.,  by  tiie  anterior  margin  of 
median   band   of    fore   wings   being   nearly   straight,   not   deeply 


T.,  Strahao;  one  specimen  in  October  (Coll.  Lyell). 


63.  HvDRiouiiNA  I 
Cidaria  lucidulata,  Wlk.      Brit.  Mus.  Cat.,  xiv.,  p.  HOT. 
Hydriomena  lucidulata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  827. 
Type  in  British  Museum. 

N.S.W.,  Blackheath,  Mt.  Kosciusko;  V.,  Melbourne,  Gisborne; 
T.,  Deloraine. 

61.  Hydriomena  conifasciata. 
Chrysolurentia  conifasciat*,  Butl.     A.M.N.H.,  1882,  p.  93. 
Hydriomena  conifasciata,  Meyr.    P.L.S.  N.8.W.,  1890,  p.  828. 
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Type  in  British  Museum. 

N.S.W.,  Blackheath  ;  V.,  Gisborne ;  T.,  Hobart. 


65.  Hydriomena  subrectaria. 

Coremia  subrectaria,  Gn.     Lep.  x.,  p.  411. 

Cidaria  responsata,  Wlk.     Brit.  Mus.  Oat.,  xxv.,  p.  1409. 

Melanthia  casta,  Butl.     Cist.  Ent.,  ii.,  p.  553. 

Hydriomena  subrectaria,  Meyr.     P.L.S.  N.S.  W.,  1890,  p.  829. 

Q.,  Brisbane,  Stradbrooke  I.  ;  N.S.W.,  Bathurst,  Jenolan, 
Mt.  Kosciusko;  V.,  Gisborne,  Sale;  T.  (Guen^e) ;  S.A.,  Mt. 
Lofty. 

66.  Hydriomena  percrassata. 

Catopyrrhal  percrassata,  Wlk.    Brit.  Mus.  Cat.,  xxiv.,  p.  1065. 
Xauthorhoe  percrassata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  873. 
The    J^    antennae    are    laminate    with    tufts    of    cilia    as    in 
H.  vacuaria,  Gn. 

Type  in  British  Museum. 

Q.,  Brisbane  (Wild);  V.,  Melbourne,  Gisborne. 

67.  Hydriomena  anthracinata. 

Camptogramma  anthracinata,  Gn.  Lep.  x.,  p.  425,  pi.  vii., 
f.  5. 

Melanodes?  atriplena,  Wlk.     Brit.  Mus.  Cat.,  xxi.,  p.  325. 

Hydriomena  anthracinata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  830. 

v.,  Gisborne,  Warragul ;  T.,  Launceston,  Campbelltown, 
Hobart. 

68.  Hydriomena  strumosata. 

Coremia  strumosata,  Gn.     Lep.  x.,  p.  419. 

Cidaria  intentata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1406. 

Cidaria  solitata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1409. 

Hydriomena  strumosata,  Meyr.      P.L.S.  N.S.W.,  1890,  p.  831. 

Q.,  Duaringa?  (according  to  Meyrick,  but  I  think  this  may  be 
an  error) ;  N.S.  W.,  Bathurst,  Mt.  Kosciusko ;  V.,  Gisborne ; 
T.,  Deloraine,  George's  Bay,  Hobart,  Launceston;  S.A.,  Mt. 
Lofty. 
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69.  Hydriombna  vactaria. 

Coremia  vacuaria,  Ga.     Lep.  x,,  p.  418. 

Coremia  quartwiata,  Gd.     Lep.  x.,  p.  419. 

Coremift  solutata,  Wlk.      Brit  Mus.  Cat.,  xxv.,  p.  1319. 

Xanthorlioe  vacuaria,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  866. 

Xanthorhoe  paradelpha.  Lew.      Tr.R.S.  S.A.,  1892,  p.  11. 

The  if  antennae  of  this  species  nve  peculiar,  and  should  lead  to 
its  ready  recognition  in  spite  of  a,  certain  degree  of  variability. 
They  are  laminate  rather  than  pectinate,  and  appear  to  tue  to 
agree  niuch  better  with  Hydriomena  than  with  Xanthorhoe. 
Those  of  H.  strumosata  are  also  laminate,  though  not  to  the  same 
extent  and  with  shorter  cilia. 

An  examination  of  the  type  of  solutata,  Wlk.,  and  a  careful 
eonsideration  of  the  description  of  quartanata,  Gn.,  have  con- 
vinced me  that  they  are  referable  to  this  species  rather  than  to 
strumosata,  Gn. 

v.,  Melbourne,  Giaborne,  Sale;  T.,  Hobart;  S.A.,  Adelaide, 
Mt.  Lofty. 

70.  Htdriohena  stmphona, 
Hydriomena  symphona,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  832. 
Type  in  Coll.  Meyrick. 

M.8.W.,  Mt.  Kosciusko. 

71.  Hydriomena  cataphaba. 
Hydriomena  cataphaea,  Meyr.     P.L.S.  N.8.W.,  1890,  p.  833. 
Type  in  Coll.  Meyrick. 

N.S.W.,  Mt.  Kosciusko;  V.,  Mt.  Erica. 

72.  Hydrioubna  lahfrotis. 
Hydriomena  lamprotis,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  833. 
Type  in  Coll.  Meyrick. 

N.8.W.,  Bathurst;  V.,  Melbourne,  Gisborne;  S.A.,  Mt.  Lofty. 

73.  Hydrtourna  excbntrata. 
Ooreniia  excentrata,  Gn.     Lep.  z.,  p.  419. 
Cidaria  constipata,  Wlk.     Brit.  Mub.  Cat.,  xxv.,  p.  1405. 
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Cidaria  bifusata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1406. 

Hydriomena  constipata,  Meyr.  -  P.L.S.  N.S.W.,  1890,  p.  834. 

Mr.  Meyrick  doubtfully  assigns  Guen^e^s  excentrata  to  his 
previously  described  strumosata.  From  the  description  it  appears 
to  me  distinct,  and  I  do  not  think  there  is  much  doubt  that  it  is 
the  present  species.  Guen^e  specially  directs  attention  to  the 
brownish  hind  wings. 

Mr.  Lyell  has  taken  some  fine  varieties  of  this  species.  Var. 
a.  ?,  from  Gisborne,  has  the  median  band  wholly  suffused  with 
dark  fuscous.  Var.  b.  ? ,  also  from  Gisborne,  has  dorsal  two-thirds 
of  median  band  clear  white  exc^t  discal  dot  and  a  slight 
suffusion  near  external  edge. 

N.S.W.,  Bathurst;  V.,  Gisborne. 

74.  Hydriomena  synchora. 

Hydriomena  synchora,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  835. 
Type  in  Coll.  Meyrick. 
T.,  Hobart. 

75.  Hydriomena  aglaodes. 

Hydriomena  aglaodes,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  836. 
Type  in  Coll.  Meyrick. 
N.S.W.,  Mt.  Kosciusko. 

76.  Hydriomena  callima,  n.  sp. 

[/caAAt/Ao?,  beautiful]. 

? ,  24  mm.  Head  and  palpi  dark  fuscous  mixed  with  whitish- 
ochreous.  Antennae  fuscous.  Thorax  dark  fuscous,  irrorated 
with  whitish-ochreous.  Legs  fuscous,  irrorated,  and  tarsi  annu- 
lated  with  pale  ochreous.  Fore  wings  triangular,  costa  slightly 
arched,  termen  slightly  bowed,  slightly  oblique ;  dark  fuscous 
mixed  with  whitish ;  basal  area  suffused  with  pale  brownish ; 
median  band  bounded  by  white  lines;  antemedian  line  fine, 
minutely  dentate,  slightly  outwardly  curved,  from  \  costa  to  ^ 
dorsum  ;  a  small,  dark  fuscous  discal  dot,  followed  by  a  ^nQ, 
dentate,  dark  line  from  costa  beyond  middle,  lost  in  disc ;  post- 
median  white  line  very  conspicuous  in  costal  half,  with  two  fine 
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deutationa  beneath  oosta;  dorsal  half  very  slender,  followed 
throuf^iiout  by  ao  ochreous  line ;  a  fine,  dark  fuscous  terminal 
line ;  cilia  dark  fuscous  mixed  witij  pale  ochreous ;  apicea 
barred  with  whitish.  Hind  wiu^s  with  termen  rounded ; 
orange-yellow ;  towards  base  irrorateii  with  fuscous ;  several 
short  transverse  fuscous  lines  from  inner  margin ;  a  broad, 
fuBcouB,  terminal  baud  interrupted  in  middle ;  a  line,  inter- 
rupted, ditrk  fuscous,  terminal  line  ;  cilia  pale  ochreous,  barred 
with  fuscous.  Underside  pale  ochreous ;  fore  wings  with  dark 
fuscous  dots  on  costa  at  ^  and  middle ;  broad  postmedisin  and 
terminal  dark  fuscous  bandf,  the  latter  containing  a  series  uf 
whitish  dots.  Hind  wings  with  discal  dot,  postmedian  and 
sub  terminal  lines. 

Allied  to  H.  agiftodes,  Meyr. 

Type  in  Coll.  Lyell. 

T.,  Strahun,  in  Februnry.      One  specimen. 

77.    HVDRIOMKNA    IMPEHVIATA. 
Larentia  iiiiperviata,  Wlk.      Brit.  Mus.  Cat,,  xxiv.,  p.   1196. 
Hydriomena  imperviata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  837. 
Type  in  British  Museum, 
v.,  Gisborne,  Kewell,  Birchip ;  S.A.,  Mt.  Lofty. 

78.  Hydriomena  heterolbuca. 
Hydriomena  heteroleuca,  Meyr.     P.L.S.  N.8.W.,  1890,  p.  837. 
Type  in  Coll.  Meyrick. 
N.S.W.,  Mt.  Kosciusko;    V.,  Melbourne,  Gisborne,  Warragul. 

79.  Hydriomena  doliofib. 
Hydriomena  doliopis,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  838. 
Type  in  Coll.  Meyrick. 
S.A.,  Adelaide,  Mt.  Lofty. 

80.    HVDRIOMBHA    LANOUEBCENS. 

Coremia  languescens,  Rosen.     A.M.N.H.,  1885,  p.  433,  pi.  xi.. 
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Hydriomena  languescens,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  839. 

Type  in  British  Museum. 

In  Coll.  Lyell  there  is  a  variety  of  the  ?  in  which  the  hind 
wings  have  no  yellow  tinge,  but  are  nearly  concolorous  with  the 
fore  wings. 

v.,  Melbourne,  Gisborne ;    T.,  Hobart. 

81.  Hydriomena  trissophrica,  n  sp. 
[rpia-a-off^pLKo^,  three  times  rippled]. 

?,  36  mm.  Head  and  palpi  grey;  palpi  2^.  Antennae 
fuscous.  Thorax  and  abdomen  grey,  irrorated  with  whitish. 
Legs  whitish,  irrorated  with  grey ;  anterior  pair  fuscous,  annu- 
lated  with  ochreous-whitish.  Fore  wings  broadly  triangular ; 
costa  gently  arched  ;  termen  slightly  bowed,  moderately  oblique  ; 
whitish,  partly  irrorated  with  ochreous-whitish,  with  numerous 
fine,  wavy,  dark  fuscous,  transverse  lines ;  median  band  whitish, 
with  a  small,  black,  uiedian,  discal  dot ;  anterior  edge  slightly 
angled  outwards  in  mid-disc,  from  J  costa  to  f  dorsum  ;  outer 
edge  marked  by  a  much  waved  dark  line,  somewhat  indented 
beneath  costa,  with  a  prominent  double  median  projection,  from 
I  costa  to  f  dorsum  ;  preceded  by  two  much  waved  lines  in 
band ;  followed  towards  costa  by  a  whitish  mark ;  a  distinct 
slightly  wavy,  whitish,  subterminal  line ;  an  interrupted,  fine, 
blackish,  terminal  line ;  cilia  grey,  apices  paler.  Hind  wings 
with  termen  crenulate  ;  whitish-grey,  becoming  whitish  towards 
costa ;  three  very  obscure  darker  transverse  lines  from  inner 
margin ;  an  obscure,  pale,  subterminal  line ;  an  interrupted 
blackish  terminal  line ;  cilia  whitish,  mixed  with  dark  fuscous. 
Underside  whitish  ;  with  blackish  discal  dots  and  subterminal 
band  on  both  wings,  the  latter  interrupted  in  middle ;  fore  wing 
also  with  a  blackish  postmedian  band  strongly  outwardly  angled. 

Mr.  Meyrick's  tabulation  falls  with  H.  orthropis,  from  which 
it  differs  in  the  whitish  median  band. 

Type  in  Coll.  Lyell. 

T.,  Mt.  Wellington,  in  February  ;  one  specimen. 

82.    Hydriomena  orthropis. 

Hydriomena  orthropis,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  840. 
Type  in  Coll.  Meyrick. 
N.S.W.,  Mt.  Kosciusko. 
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83.    Hydriombna  polycarpa. 

Hydrioi 
Type  in 
N.S.W. 

Coll 
,  Mt. 

polycarpa,  Meyr.     P.L.S.  N.S.W. 
,  Meyrick. 
Kosciusko. 

84.    Hydriomena  oxyoona. 

,  1890, 

,  p. 

8*1. 

Hydrioi 
Type  ia 

N,S,W.. 

Coll 
,  Mt. 

oxygona,  Meyr.     P.L.S.  N.S.W., 
.  Meyrick. 
Kosciusko. 

8S-    Hydbiomena  stbkeozona. 

1890, 

p.  : 

B42. 

Hydron 

lena 

stBreoiona,  Meyr.     P.L.S.  N.8.W. 

,  1890 

.  P- 

843. 

Type  in 
N.S.W., 

Coll, 
,  Mt. 

.  Meyrick. 
Kosciusko  ;  V,,  Mt.  Ei-ica. 

86.    Hydriomena  ohkysocyma. 

Hydrioi 
843. 

nena 

chryaocyraa,  Meyr.        P.L.8.  N.a.W., 

1890,    p. 

Type  in  Coll.  Meyrick. 
N.S.W.,  Mt.  KoaciuBko. 

87.  Hydriomena  perornata. 

LythrU  (1)  peromata,  Wlk.  Brit.  Mua,  Cat.,  xsiv.,  p.  1056. 
Hydriomena  perornata,  Meyr.  P.L.S.  N.S.W.,  1890,  p.  844. 
Type  in  British  Museum. 

N.8.W.,  Mt.  Kosciusko;  V.,  Gisborne,  Mt.  Erica;  T.,  Mt. 
Wellington. 

88.  HYDRrOMENA   mecynata. 

Cninptogramraa  mecynata,  On.     Lep.  x.,  p.  424. 

Camptogramma  extraneata,  Wlk.  Brit.  Mus.  Cat.,  xxvi., 
p.  1717. 

Camptogramma  annuliferata,  Wlk.  Brit  Mua.  Cat.,  xxvi., 
p.  1717. 

Hydriomena  mecynata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  84-5. 

N.S.W.,  Sydney,  Bulli,  B  lack  heath ;  V.,  Melbourne,  Giaborne, 
Sale ;  T.,  Launceston,  Deloraine,  Hobart. 
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89.    Hydriomena  leucozona. 

Hydriomena  leucozona,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  846. 
Type  in  Coll.  Meyrick. 

N.S.W.,  Mt.  Kosciusko;  V.,  Gisborne,  Ballarat,  Phillip 
Island ;  T.,  Launceston,  Deloraine. 

90.    Hydriomena  polyxantha. 

Hydriomena  polyxantha,  Meyr.   P.L.S.  N.S.W.,  1890,  p.  847. 
Type  in  Coll.  Meyrick. 
N.S.W.,  Mt.  Kosciusko. 

91.  Hydriomena  insulsata. 

Camptogramma  insulsata,  Gn.     Lep.  x.,  p.  423. 

Camptogramma  ebuleata,  Gn.     Lep.  x.,  p.  424. 

Aspilates  spoliata,  Wlk.     Brit.  Mus.  Cat.,  xxiv.,  p.  1074. 

Camptogramma  correlata,  Wlk.  Brit.  Mus.  Cat.,  xxv., 
p.  1330. 

Cidaria  fervidata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1408. 

Hydriomena  insulsata,  Meyr.     P.L  S.  N.S.W.,  1890,  p.  846. 

Hydriomena  correlata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  848. 

Hydriomena  ebuleata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  849. 

It  is  with  some  diffidence  that  I  merge  together  the  three 
forms  distinguished  by  Meyrick,  but  I  suspect  the  diflferences  to 
be  only  varietal. 

N.S.W.,  Bathurst,  Mt.  Kosciusko;  V.,  Melbourne,  Gisborne, 
Ballarat ;  T.,  Launceston,  Deloraine,  Campbelltown  ;  S.  A.,  Mt. 
Lofty,  Port  Lincoln. 

Erroneously  referred  by  Walker  to  New  Zealand. 

92.  Hydriomena  trygodes. 

Hydriomena  trygodes,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  851. 

Type  in  Coll.  Meyrick. 

v.,  Gisborne,  Melbourne ;  T.,  George's  Bay. 

93.    Hydriomena  crocota,  n.  sp. 
[KpoKtoTo^if  saffron  coloured]. 
(?,  26  mm.   Head  and  face  purple-reddish,  mixed  with  ochreous. 
Palpi  2 J,  purple-reddish.    Antennae  grey;  dentate;  dentations  1. 
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Thorax  with  a  small  bifid  posterior  crest ;  purple-refidisb  ;  in 
centre  ochreoua.  Abdomen  wbitiah-ochreouB  mixed  with  purple- 
reddish.  Legs  wbitisli-ochreoua  ;  anterior  pair  fuscous,  annulated 
with  wbitish.  Fore  wings  with  costa  gently  arched,  termen 
bowed,  oblique;  bright  ochreous  mixed  with  purple-reddisb, 
■which  tends  to  form  fine  t[;insver3e  lines  ;  a  purple-fuscous  basal 
patch,  well  marked  on  margius,  but  suffused  in  centre  with 
ground  colour  ;  a  purple-fuscous  median  band,  containing  a  faint 
diacal  dot,  and  indications  of  tine,  wavy,  reddish-purple,  tranaverae 
lines ;  iniier  edge,  from  costs  at  J  to  inner  margin  at  ^,  outwardly 
curved  ;  outer  edge  from  costa  at  ^  to  inner  margin  at  ^,  aligbtly 
waved  above,  sinuate  towards  inner  margin ;  a  purple-reddiah 
Bubmarginal  sufiusioit ;  a  purple-fuscous  terminal  line ;  cilia 
purple-reddish.  Hind  wings  pale  purplish-grey ;  posterior  third 
suffused  with  whitish-ochreous ;  cilia  purple-fuscous ;  apices 
reddish, 

S  differs  as  follows :  —  Fore  wings  with  ground  colour 
whitish  with  brown-reddish  lines;  median  band  fuscous  rather 
than  purple ;  a  fine  wbitish  waved  aubterininal  line  preceded  by 
two  blackish  spots  between  veins  i  and  6.  Hind  winga  whitish  ; 
towards  termen  purplish  tinged ;  with  faint  fuscous  transverse 
lines. 

Nearest  to  H.  trygodes,  Meyr,,  but  differs  in  the  brighter  and 
more  distinctive  colouring.  If  the  two  sexes  are  correctly 
associated  it  varies  considerably. 

v.,  Wandin  South,  near  Melbourne  {J  type),  in  September ; 
one  specimen  in  Coll.  Lyell;  T.,  Mt.  Wellington  (?)  in 
February  ;  one  specimen  in  Coll.  Lyell, 

94.  Hyuriouena  decreta. 

Cidaria  decreta,  Wlk.     Brit  Mus.  Cat,  ixxv.,  p.  1692. 
Hydriomena  decreta,  Meyr.     P.L.3.  N.S.W.,  1890,  p.  852. 
T^pe  in  British  Museum. 
W.A.,  Geraldton. 

95.  Hydriohgna  crverofa. 
Hydriomena  cryeropa,  Meyr.     P.L.8.  N.8.W.,  1890,  p.  853. 
Type  in  Coll.  Meyrick. 

N.S.W.,  Hay ;  V.,  Kewell. 
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96.    Hydriomena  plagiocausta,  n.  sp. 

(?,  30  m.m.  Head,  palpi,  antennae,  thorax,  and  abdomen 
ochreous-brown.  Palpi  porrected,  2^.  Antenna!  ciliations  ^. 
Legs  ochreous-fuscous ;  posterior  pair  paler.  Fore  wings 
triangular ;  termen  waved,  bowed,  oblique ;  pale  brownish, 
somewhat  ochreous  tinged  ;  with  numerous  fine  waved  transverse 
fuscous  lines ;  a  short  blackish  transverse  mark  from  inner 
margin  near  base ;  a  conspicuous  blackish  streak  from  inner 
margin  at  ^  very  obliquely  outwards,  terminating  abruptly  in 
disc  at  ^,  beneath  middle  of  costa ;  a  fine  blackish  line  from  its 
extremity  to  mid-costa ;  posterior  line  thickened  with  blackish 
scales  in  second  ^,  and  immediately  followed  for  that  extent  by 
a  whitish  line ;  a  little  posterior  to  this  is  a  blackish  line  which 
extends  obliquely  inwards  from  immediately  below  apex ;  a 
fine  blackish  terminal  line ;  cilia  pale  brownish  mixed  with 
fuscous.  Hind  wings  with  termen  crenulate,  rounded ;  pale 
brownish,  towards  inner  margin  with  fine  transverse  fuscous 
lines,  scarcely  waved ;  terminal  line  and  cilia  as  fore  wings.  A 
dull  coloured  species,  easy  recognisable  by  the  oblique  line  on 
fore  wings  from  inner  margin. 

T.,  New  Norfolk,  neiar  Hobart,  two  specimens;  S.A.,  Adelaide 
(Lower). 

97.    Hydriomena  severata. 

Camptogramma  severata,  Gn.     Lep.  x.,  p.  428. 

Phibalapteryx  perfectata,  Wlk.  Brit.  Mus.  Cat.,  xxv., 
p.  1341. 

Scotosia  scitiferata,  Wlk.     Brit.  Mus.  Cat,  xxv.,  p.  1357. 

Cidaria  promptata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1410. 

Hydriomena  severata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  854. 

This  species  has  occasionally  slight  indications  of  abdominal 
crests,  but  these  are  frequently  entirely  absent,  and  are  not 
sufficient  to  remove  it  to  the  genus  Eucymatoge. 

Q.,  Stradbrooke  Island;  N.S.W.,  Sydney,  Bathurst;  V., 
Melbourne,  Gisborne,  Sale;  T.,  Campbelltown,  Hobart;  S.A., 
Mt.  Lofty ;  W.A.,  Albany. 
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[Api^X"!'  a  spider]. 

Hydriomena  iirachnitia,  Meyr.     M.S. 

$,  22  uim.  Head,  thorax  and  abdomen  whitish,  irrorated 
with  dark  fuscous.  Palpi  3 ;  whitiah,  irrorated  with  dark 
fuscous;  at  base  white.  Aotenntte  grey.  Legs  fuscous,  ii-rorated 
vrith  whitish.  Fore  wingis  elougate  triangular,  costa  straight, 
shghtly  arched  towards  apex ;  apex  acute,  slightly  produced, 
tarmen  wavy,  bowed,  oblique;  whitiah-grey,  irrorated  with 
dark  fuscous,  which  forms  numerous  fine  wavy  obliquely  trana- 
verBe  lines ;  a  blackish  discal  dot ;  a  fine  blackish  terminal 
line ;  cilia  whitish,  with  a  median  grey  line.  Hind  wings 
with  termen  cranulate,  only  slightly  rounded ;  colour  and 
markings  as  fore  wings,  but  discal  dot  obsolete,  and  lines  distinct 
only  towards  inner  margin. 

Readily  distinguished  from  H.  severata  by  the  longer  palpi. 
It  is  also  not  unlike  the  female  of  Melitulias  glaudulatii,  Gn., 
fi-om  which  it  may  be  distinguished  by  the  absence  of  ochreous 
colouring  and  dark  oblique  aubapii;al  streak. 

v.,  Gisborne;  one  specimen  in  April  received  from  Mr.  G. 
Lyell. 

99.  HrDRIOMEIfA  SQUAHULATA. 
Camptogramma  aquamulata,  Warr.  Nov.  Zool.,  1899,  p.  341, 
J  2,  18-24  mm.  Head  and  palpi  dark  fuscous;  palpi  slender 
(1-1^).  Antennae  fuscous;  in  3'  shortly  laminate,  ciliations  ^. 
Thorax  and  abdomen  dark  fuscous,  irrorated  with  grey-whitish. 
Legs  dark  fuscous  irrorated  with  grey-whitish.  Fore  wings 
with  costa  gently  arched,  termen  wavy,  very  slightly  sinuate, 
oblique;  dark  fuscous  mixed  with  grey-whitish,  tending  to 
form  numerous  obscure  iine  oblique  dark  and  pale  lines;  median 
band  usually  ill  defined;  its  posterior  margin  wavy,  scarcely 
angled  ;  sometimes  a  pale  wavy  subterminal  Hne  ;  an  interrupted 
blackish  terminal  line  ;  cilia  fuscous  ;  apices  paler.  Hind  wings 
with  termen  rounded,  wavy,  slightly  excised  between  veins  4  and 
6  ;  colour  and  markings  as  fore  wings. 

An  obscure  species.  The  excision  of  termen  of  hind  wings 
appears  to  be  its  beat  characteristic. 
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Type  in  Coll.  Rothschild. 

v.,  (xisborne,  Birchip,  in  March  and  July  (Lyell) ;  T.,  Hobart. 

100.    HyDRIOMENA   PLE8IA,    n.    sp. 
[irXria-LoSy  neighbouring,  akin]. 

^  ?,  20-24  mm.  Head  dark  fuscous.  Palpi  2,  densely  scaled  ; 
dark  fuscous,  bases  beneath  whitish.  Antennae  fuscous;  in  ^ 
slightly  dentate,  ciliations  ^.  Thorax  dark  fuscous  irrorated  with 
grey.  Abdomen  dark  fuscous  mixed  in  ^  with  brownish,  in  ? 
with  grey ;  a  pair  of  blackish  dots  on  dorsum  of  each  segment. 
Legs  fuscous,  irrorated,  and  tarsi  annulated  with  whitish.  Fore 
wings  with  costa  scarcely  arched,  termen  bowed,  wavy,  oblique; 
in  (^  brownish,  in  ?  whitish  with  obscure  fuscous  oblique  lines ; 
a  small  fuscous  basal  patch  containing  obscure  darker  lines  ;  its 
margin  rounded,  oblique  from  ^  costa  to  near  base  of  dorsum ;  a 
fuscous  median  band,  in  ?  paler  and  with  oblique  fuscous  lines, 
with  a  blackish  median  discal  dot ;  anterior  edge  concave ; 
posterior  edge  with  a  projecting  tooth  beneath  costa,  and  another 
more  prominent  in  mid-disc,  in  3"  with  minute  white  dots  on 
veins;  an  obscure  pale  subterminal  line  in  <^  with  minute  white 
dots  on  veins ;  an  interrupted  dark  fuscous  terminal  line  ;  cilia 
dark  fuscous ;  apices  whitish,  mixed  with  fuscous.  Hind  wings 
with  termen  rounded,  dentate,  fuscous,  with  obscure  fine  darker 
transverse  lines ;  an  interrupted  blackish  terminal  line ;  cilia  as 
fore  wings. 

In  Meyrick's  tabulation  this  falls  with  H.  rhynchota,  from 
which  it  differs  in  the  absence  of  white  fasciae  limiting  median 
band  of  fore  wings.  At  first  sight  it  might  be  confused  with  H. 
squamulata,  but  the  palpi,  not  to  mention  other  points,  are  very 
different. 

Type  in  Coll.  Lyell. 

v.,  Gisborne,  in  February  and  March  ;  three  specimens 
received  from  Mr.  G.  Lyell. 

101.   Hydriomena  loxocyma,  n.  sp. 
[XoioKviJLo^,  obliquely  waved]. 
?,  20-24  mm.     Head  dark   fuscous,  on  crown  irrorated  with 
whitish.       Palpi   short   (1^);    dark   fuscous.        Antennae    dark 
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fuscous.  Thornx  and  abdomen  ditrk  fuscous,  irronited  with 
■whitish.  Legs  dark  fusooua  mixed  with  wliitish.  Fore  i 
triangular;  fosta  nearly  straight;  apex  acute;  ternien  bowed, 
obiique;  whitish,  with  numeroua  obliquely  transverse  dark  fusooiia 
lines  ;  several  tine  basal  lines ;  a  darker  anteinedian  line  from  ^ 
coEta  to  \  dorsum,  very  slightly  outwardly  curved;  poatmedian 
line  very  distinct,  from  ^  oosta  to  niid-dorsum,  with  a  well  marked 
outward  projection  beuenth  costa,  and  another  more  obtuse  in 
mid-disc  ;  one  or  two  line  lines  in  median  band;  several  fine  lines 
follow  postraedian ;  a.  fine  whitish  submedian  line  boi-dered  bj 
grey  irroration  ;  an  oblique  dark  shade  from  apex  ;  an  interrupted 
black  terminal  line  ;  cilia  whitish  with  a  fuscous  median  line,  and 
barred  with  fuscous  opposite  veins.  Hind  wings  with  termen 
rounded ;  wliitish,  with  sufiused  transverse  fuscous  lines,  less 
marked  towards  base;  terminal  line  and  cilia  as  fore  wings. 
Under  aide  of  fore  wings  fuscous  with  whitish  irroration  ;  of 
hind  wings  as  upper  side,  but  more  distinctly  marked. 

A  small  and  inconspicuous  species,  best  distiuguished  by  ttio 
form  of  postmediau  line  of  fore  wings. 

Type  in  Coll.  Lyell. 

v.,  Birchip,  in  April;  three  specimens  taken  by  Mr.  D.  Goudie. 

Section    II. — -Hind  wings   with   vein  j    not  approxtmaled  at 
iase  io  6. 

{a)    Vein  §  from  middle  of  discocellular,  which  is  straight. 
102.    Hydriomena  MiCRocYMA. 
Hydriomena  microcyraa,  Meyr.      P.L.S.  N.S.W.,  1890,  p.  640. 
Type  in  Coll.  Meyrick. 

v.,  Gisborne ;    T.,    Campbelltown,    George's    Bay ;    B.A.,    Mt. 
Lofty. 

{b)    Vein  J  from  below  middle  of  disencellular,  which  is  angled. 

103.    Hydkiomena  suBocHRARiA, 
Aspiiatea  Bubochraria,  Dbld.    Dieff.,  N.Z.,  ii.,  285;  Butl.,  N.Z. 
Cat.,  pi.  iii.,  f.  16. 

Arsinoe  subochraria,  Meyr.     Tr.  N,Z.  Inst.,  1883,  p.  73. 
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Camptogramma  strangulata,  Gn.     Lep.  x.,  p.  423. 

Aspilates  euboliaria,  Wlk.     Brit.  Mus.  Cat.,  xxvi.,  p.  1684. 

Camptogramma  fuscinata,  Gn.      Ent.  Mo.  Mag.,  v.,  p.  92. 

Hydriomena  subochraria,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  851. 

Tasmanian  specimens  are  duller  in  colouration,  and  more 
suffused  witli  fuscous  than  those  from  other  localities. 

Q.,  Toowoomba,  Warwick,  Stanthorpe ;  N.S.  W.,  Glen  Innes, 
Ben  Lomond  (4500  feet),  Armidale,  Murrurundi,  Sydney,  Bathurst 
Oooma;  V.,  Melbourne,  Gisborne,  Ballarat,  Healesville ;  T., 
Deloraine,  Hobart.     Also  from  New  Zealand. 

104.  Hydriomena  uncinata. 

Camptogramma  uncinata,  Gn.     Lep.  x.,  p.  424. 

Panagra  appraximata,  Wlk.     Brit.  Mus.  Cat.,  xxiii.,  p.  1002. 

Panagra  plurilineata,  Wlk.     Brit.  Mus.  Cat.,  xxiii.,  p.  1011. 

Panagra  intercalata,  Wlk.     Brit.  Mus.  Cat.,  xxiii.,  p.  1012. 

Camptogramma  replicata,  Wlk.  Brit.  Mus.  Cat.,  xxv., 
p.  1330. 

Pana<»ra  revulsaria,  Wlk.     Brit.  Mus.  Cat.,  xxvi ,  p.  1665. 

Cidaria  gallinata,  F.  and  R.     Reis.  Nov.,  pi.  cxxxi.,  f.  8. 

Hydriomena  uncinata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  850. 

Q.,  Mt.  Tambourine,  Warwick,  Stanthorpe;  N.S.W.,  Sydney, 
Bathurst ;  V.,  Melbourne,  Gisborne ;  T.,  George's  Bay,  Hobart ; 
8. A.,  Mt.  Lofty;  W.A.,  Albany,  Perth,  Geraldton. 

Genus  17.  Meiitulias. 

Melitulias,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  857. 

Face  with  short  cone  of  projecting  scales.  Antennae  in  ^ 
■ciliated.  Palpi  moderate,  porrected,  rough-scaled.  Posterior 
tibiae  with  all  spurs  present.  Fore  wings  with  areole  double. 
Hind  wings  in  (?  with  a  discal  patch  of  modified  yellow  scales ; 
vein  5  approximated  at  base  to  6,  6  and  7  stalked,  8  anastomosing 
with  cell  to  beyond  middle. 

105.  Melitulias  graphicata. 

Tephrina  graphicata,  Wlk.     Brit.  Mus.  Cat.,  xxiii.,  p.  967. 
Melitulias  graphicata,  Meyr.     P.L.S.  N.S.  W.,  1890,  p.  857. 
Type  in  British  Museum. 
N.S.W.,  Blackheath ;  V.,  Melbourne ;  T.,  Deloraine,  Lefroy. 

6a 


Face  with  very  small  cone  of  scales.  Tongue  abseat.  Palpi 
abort,  stout,  porrected,  rough  Hcaled.  Antenae  in  J  bipectinated 
throughout ;  pectinations  ending  in  tuft^  of  long  cili».  Fosteiior 
tibifte  in  both  aexea  without  median  spurs.  Fore  wings  with 
areola  simple.  Hind  wings  with  yeiii  5  approximated  at  base 
to  6,  6  and  7  stalked,  8  anastouioaing  with  cnil  to  near  end. 

Type  A.  crystallota,  Meyr. 
1.      Fore     wings    witb    h    white    longitudinal     basal 

streak        _.---..    orystallota 
Fore  wings  without  white  baaal  streak        -         -  triasodesma 

108.  Anomocbntris  trissodksma. 
AnestiH,  trissodeama,  Low.     P.L.S.  N.S.W.,  1897,  p.  12. 
Emniilitia  trissodesma,  Low.     P.L.S.  N.S.W.,  1899,  p.  84. 

I  have  received  three  J  and  one  2  specimens  of  this  iiiCereeting 
species  from  Mr.  Lower.  There  is  no  doubt  that  it  is  correctly 
placed  in  this  genus. 

Type  in  Uoll.  Lower. 

S.A.,  Broken  Hill. 

109.  AsoMocKSTKia  ckvbtallota. 
Anomoc-entris  cryatallota,  Meyr.    P.L.S.  N.S.W.,  1890,  p.  860. 
Type  in  Coll.  Meyrick. 

W.A.,  Caruar\-on. 
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Genus   19.    Diploctena,   nov. 
[StirXoKTevos,  with  twofold  comb ;  in  allusion  to  the  S"  antennae]. 

Face  with  projecting  scales.  Palpi  moderate,  porrected,  rough 
scaled.  Antennae  in  J^  bipectinated,  with  two  pairs  of  fine 
pectinations  on  each  segment ;  extreme  apex  simple.  Thorax 
not  hairy  beneath.  Posterior  tibiae  with  all  spurs  present.  Fore 
wings  with  areole  double.  Hind  wings  with  vein  5  approximated 
at  base  to  6,  vein  8  anastomosing  with  cell  from  near  base  to 
beyond  middle. 

An  endemic  development  from  Xanthorhoe,  differing  in  the  <^ 
having  two  pairs  of  pectinations  to  each  antennal  segment.  The 
species  are  of  large  size  with  rather  elongate  fore  wings. 

Type  D.  argocyma,  n.  sp. 

1.     Fore  wings  with  median  band,  limited  posteriorly 

by  a  white  fascia      ...---  argocyma 
Fore  wings  without  white  fascia  -         -         -         -    nephodes 

110.     DiPLOCTBNA   ARGOCYMA,    n.  sp. 
[oLfyyvKvixos,   white-waved]. 

J^,  36  mm.  Head,  palpi  and  thorax  fuscous  mixed  with 
whitish;  palpi  IJ.  Antennae  pale  grey;  in  ^  with  two  pairs  of 
pectinations  on  each  segment,  a  shorter  proximal  pair  (2)  and  a 
longer  distal  pair  (3),  the  pectinations  being  closely  approximated 
at  the  divisions  between  the  segments.  Abdomen  whitish, 
irrorated  with  fuscous ;  with  pairs  of  dark  dots  on  dorsum 
of  third  and  fourth  segments.  JLegs  whitish,  irrorated  with 
fuscous ;  anterior  pair  mostly  fuscous ;  posterior  pair  mostly 
whitish.  F'ore  wings  rather  elongate,  triangular ;  costa, 
slightly  arched ;  t^ermen  slightly  bowed,  oblique ;  fuscous 
mixed  with  whitish  ;  a  darker  basal  area,  outwardly  convex ; 
median  band  darker,  containing  a  median  discal  dot  ;  anterior 
edge  bounded  by  a  tine  outwardly  curved  whitish  line, 
from  J  costa  to  |  dorsum ;  posterior  edge  from  §  costa  to  f 
dorsum,  with  a  small  double-toothed  median  projection ; 
immediately  followed  by  a  wavy  white  fascia,  bisected  by  a  fine 
fuscous  line;  a  much  waved  fine  white  subterminal  line;  cilia 
whitish   mixed    with    fuscous   (imperfect).       Hind    wings   with 
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tiermei)   I'ouiided ;  whitish   euffused  towards  inner  margin   widi 
pale  grey  ;  three  or  four  fine  wavy  fuscous  transverse  lines  fronti] 
inner  margin  ;  a  whitish  suhterniinal  line;  cilia  whitish. 

Type  in  Coll.  I.yell. 

v.,  Mt.  Ellery,  in  December;  one  Bpecimen. 

111.   Dlploctsna  I 

Xanthorhoe  nephodea,  Meyr.    PX.S.  N.S.W.,  1890,  p.  874. 

(J,  40  mm.  Antennae  of  J  bipectinated,  with  two  pairs  of 
pectinations  of  equal  length  (3)  on  each  segment,  arising  from 
the  middle  and  eittreme  apex  al  each  segment,  and  so  fairly 
equidistant.  Fore  wings  elongate  triangular ;  costa  nearly 
straight,  except  near  base  and  apex ;  termen  ratlier  strongly 
bowed,  oblique  ;  pale  grey  with  dark  fuscous  lines  and  irroration; 
a  fuscous  sufTusiou  along  costa:  a  basal  line  slightly  outwnrdly 
curved  ;  median  band  narrow,  pale  except  at  margins,  with  a 
well  marked  blackish  median  discal  dot ;  margin  defined  by  a 
moderately  broad  dark  fuscous  line,  internally  edged  with  pale 
brownish,  tind  this  again  by  five  fuscous  lines  ;  anterior  from  ^ 
costa  to  near  mid-dorsuni,  nearly  straight  ;  posterior  from  |  costa 
to  I  dorsum,  very  slightly  angled  above  middle ;  a  dark  outwardly 
curved  slightly  waved  subterminal  line,  immediately  followed  by  a 
whitish  line ;  a  fine  blackish  terminal  line,  preceded  by  pale 
brownish  suffusion  on  veins  ;  cilia  grey.  Hind  wings  with  termen 
rounded,  whitish-grey  ;  on  inner  margin  and  termen  suffused  with 
darker  grey  ;  a  pale  subterminal  line ;  a  fine  blackish  terminal 
line ;  cilia  grey. 

Meyrick's  type,  which  I  have  seen,  is  considerably  wasted.  I 
have,  therefore,  supplemented  his  description. 

N.S.W.,  Mt.  Kosciusko;  V.,  Yarra  track,  between  Marysville 
and  Wood's  Point,  in  November ;  one  specimen  in  Coll.  Lyell. 


Genus   20.   Xanthorhoe. 

Xanthorhoe,  Hb.    Verz,  p.  327. 

Face  with  more  or  less  slightly  projecting  scales  or  conical  tuft. 
Palpi  moderate,  porrected,  rough  scaled.  Antennae  in  J 
bipectinated,  apex  usually  simple.  Thorax  glabrous  boneHth. 
Posterior  tibiae  with  all   spurs  present.      Fore  wings  with  areole 
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double.     Hind  wings  with  8  anastomosing  with  cell  from  near 
base  to  beyond  middle  (Meyrick). 

As  in  the  case  of  Hydriomena,  I  think  the  two  sections  of  this 
genus  should  rank  as  distinct  genera.  I  have  merged  Acodia, 
Rosen.,  with  the  first  section  for  reasons  given  below. 

Section  I. — Hind  wings  with  vein  j  approximated  to  6  at  base, 

112.   Xanthorhoe  pauper. 

Acodia  pauper,  Rosen.  A.M.N.H.,  1885,  p.  435,  pi.  xi.,  f.  7 ; 
Meyr.,  P.L.S.  N.S.W.,  1890,  p.  861. 

Xanthorhoe  pelochroa.  Low.     Tr.R.S.  S.A.,  1894,  p.  80. 

This  species  is  somewhat  variable  in  colouration  and  form  of 
postmedian  line  of  fore  wings.  The  head  is  sometimes  of  a  very 
cliaracteristic  red  dish- violet  character.  I  have  examined  the 
neuration  of  four  ^  specimens.  In  three  the  posterior  wall  and 
bisecting  vein  of  areole  are  completely  absent,  as  in  the  definition 
of  the  genus  Acodia.  In  the  fourth  there  is  a  double  areole 
perfectly  devoloped.  In  view  of  this  variability  I  think  the 
genus  Acodia  must  be  dropped.  This  observation  completely 
confirms  Mr.  Meyrick's  explanation  of  the  nature  of  this  form  of 
abnormal  neuration. 

Type  in  British  Museum. 

v.,  Fernshaw,  Melbourne ;  T.,  Ulverstone,  Hobart ;  W.  A., 
Albany,  Perth. 

113.   Xanthorhoe  centroneura. 

Xanthorhoe  centroneura,  Meyr.     P.L.S.  KS.W.,  1890,  p.  863. 
Type  in  Coll.  Meyrick. 
T.,  Hobart. 

114.   Xanthorhoe  subidaria. 

Coremia  subidaria,  Gn.     Lep.  x.,  p.  42. 

Coremia  cymaria,  Gn.     Lep.  x.,  p.  414. 

Coremia  permissata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1317. 

Coremia  regulata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1318. 

Coremia  relictata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1318. 

Coremia  acutata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1319. 

Cidaria  sodaliata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1410. 


>. 
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Larentia  feraria,  Wlk,      Brit.  Mqb.  Cat.,  xxkv.,  p.  1673. 

Coremid  divisatft,  Wlk.     Brit.  Mub.  Cat.,  xxsv.,  p.  1682. 

Carema  criatatu,  Wlk.      Brit.  Mus.  Cat,,  xxxv.,  p.  1683. 

Larentia  gelidata,  Wlk.     Char.  Undescr.  Lep,,  Het.,  p.  79. 

Q.,  Dunringa,  Brisbanp,  Stradbrooke  Island,  Toowoomlia ; 
N.S.W.,  Glen  Innes,  NewcHstle,  Sydney,  Mt.  Kosoioako; 
v.,  Melbourne,  OiHborne,  Fernshaw ;  T.,  Hobart ;  S.  A.,  Mt. 
Lofty;   W.A.,  Albany,  Perth. 

Far.   S  uibana. 

N.Q.,  Townsvilie,  Toowooinba;  Q.,  Brisbane;  N.S.W.,  Sydnpy, 
T,,  Hobart. 

115.     XastHORIIOE    HYPKBYTnEA. 

Xaothorhoe  hyperythra.  Low.     Tr.R.S.  S.A.,  1892,  p.  12. 

Type  in  Coll,  Lower. 

v.,  Melbourne,  U-iBbome,  Sale;  S.A.,  Adelaide. 

►  116.    Xanthobhok  ruodaosis. 

Xanfchorlioe  rhodacria.  Low.     Tr.R.a  S.A.,  1902,  p.  226. 
S  type.     Palpi  moderate  (2).     Distill Kuishable  by  thn  reddish 
ferrugineous  fore  wings,  with   apical   piitch  of   same  tolour    on 
under    side,   and    the    very    distinct    subterminal    lines    on    both 
wiuge.     Tiie  J  is  required  to  estjiblisli  its  genenc  position. 
Type  in  Coll.  Lower. 
S.A.,  Penola. 

117.  Xanthorhob  agblabta,  u.  sp. 
[dytAnffros,  grave,  sombre]. 
J,  24  mm.  Head  and  thoi-ax  ochreou a- whitish.  Palpi  2^; 
oohreous- whitish,  external  surface  uiixefl  with  fuscous.  Antennae 
pale  fuscona  ;  pectinations  6,  Abdomen  ochreoua- whitish,  with 
paired  dark  fuacoua  dots  on  dorsum  of  third  and  fourth  segmente. 
Legs  ochreouB- whitish,  iri-orated  with  fuacoua  ;  anterior  pair  dark 
fuBcoua  anoulated  with  ochreoua- whitish.  Fore  winga  with  costa 
slightly  arched,  ternien  almost  straight,  markedly  oblique- ; 
ochreous- whitish  with  fuscous  linea  and  irroi-atioo  ;  an  outwardly 
curved  line  near  base ;  median  band  darker,  except  in  centre, 
whicli  contains  a  blackish   discal   dot;    hand   obscurely   outlined 
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with  ochreous- whitish,  anterior  edge  concave  from  ^  costa  to  f 
dorsum,  posterior  edge  with  a  short  obtuse  projection  above 
middle,  indented  above  projection,  sinuate  beneath,  from  J  costa 
to  f  dorsum ;  a  short  oblique  fuscous  suffusion  beneath  apex ; 
a  tine  pale  subterminal  line;  a  fine  interrupted  blackish 
terminal  line ;  cilia  ochreous-whitish  mixed  wuth  fuscous 
(imperfect).  Hind  wings  with  termen  slightly  rounded ; 
ochreous-whitish ;  a  dark  fuscous  discal  dot ;  a  well-marked  dark 
fuscous  line  from  inner  margin  nearly  reaching  costa ;  a  fine 
waved  pale  subterminal  line  in  a  pale  fuscous  suffusion;  cilia 
ochreous-whitish  (imperfect).  Underside  ochreous-whitish  ;  both 
wings  with  well-marked  dark  fuscous  discal  dots  and  postmedian 
lines,  and  subterminal  fuscous  suffusion. 

Type  in  Coll.  Lyell. 

v..  Sale,  in  March,  one  specimen ;  T.,  Launceston,  two  speci- 
mens, received  from  Mr.  G.  Lyell.  These  latter  differ  in  the 
transverse  line  on  hind  wings,  and  underside  being  much  more 
slightly  developed,  and  the  underside  suffused  with  fuscous. 

118.  Xanthorhoe  brujata. 

Scotosia  brujata,  Gn.     Lep.  x.,  p.  444. 

Scotosia  repentinata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1356. 

Scotosia  incertata,  Wlk.     Brit.  Mus.  Cat.,  xxv.,  p.  1356. 

Tephrosia  breviaria,  Wlk.     Brit.  Mus.  Cat.,  xxxv.,  p.  1591. 

Xanthorhoe  repentinata,  Meyr.      P.L.S.  N.S.W.,  1890,  p.  868. 

I  have  no  doubt  that  Guen^e's  description  refers  to  this  species. 
The  short  white  line  immediately  following  the  postmedian  line 
and  beneath  its  projecting  angle  is  well-marked  in  some  specimens 
though  often  obsolete,  and  is  very  clearly  referred  to  by  Guen^e. 
The  colouration  varies  from  a  reddish-brown,  with  darker  median 
band,  to  an  almost  uniform  fuscous. 

Q.,  Duaringa,  Brisbane,  Toowoomba,  Killarney ;  N.S.W., 
Newcastle,  Sydney,  Blackheath,  Jenolan ;  V.,  Melbourne, 
Gisborne. 

119.  Xanthorhoe  anaspila. 

Xanthorhoe  anaspila,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  869. 

Type  in  Coll.  Meyrick. 

N.S.  W.,  Glen  Innes,  Sydney ;  V.,  Gisborne. 
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120.     XANl'UOBHOli   XKEODKa. 

Xanthorhoe  xerodes,  Meyr.     P.L.S.  N.8.W.,  1890,  p.  870. 
I  have  not  examined    the  neuration  of  this  species  and   so 
cannot  say  whether  it  rightly  belongs  to  this  seotion. 
Type  in  CoU.  Meyrick. 
v.,  Melbourne  (?)  (Lower);  W.A.,  Albany,  Perth. 


121.     XiNTHOHHOB    HELIACABIA. 
Coremia  heliaoaria,  Ha.     Lep.  x.,  p.  420. 
Xanthorhoe  heliacaria,  Meyr.     P.L.8.,  N.S.W.,  18! 
v.,  Sale,  Melbourne,  Gisborne ;  T.,  Hobart ;  8.A.,  Mt.  Lofty. 

122.  Xanthobhoe  vicissata. 
Coremia  vicissata,  Cu.     Lep.  x.,  p.  42i,  pi.  ix.,  f.  5. 
Xanthorhoe  vicissata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  872. 
N.S.W.,   Bathurst;    V.,   Melbourne,  Gisbome :    T.,    Hobart ; 

S.A.,  Mt  Lofty. 

Section    II. — Hind    wings  with   vein    j    Jrom   below   centre    of 
diuoceliutar,  which  is  angled. 

123.  Xanthoreob  efiorossa. 
Xanthorhoe  epicroaaa,  Meyr.    P.L.S.  N.S.W.,  1890,  p.  871. 
Type  in  Coll.  Meyrick. 

N.S.W.,  Blackheath,  Mt.   Kosciusko;   T.,  Deloi'aine,  Strahan. 

li;4.    Xanthorhob  arqodbsma. 
Xanthorhoe  argodesnta,  Meyr.       P.LS.  N.S.W.,  1890,  p.  867. 
I  do  not  know  thia  species  and  refer  it  to  this  section  only 
conjee  turally. 

Type  in  Coll.  Meyrick. 
v.,  Melbourne,  Myrtleford. 


12S.    Xanthorhob  cheimatobiata. 
Gamptogramma  (?)  cheimatobiata,  Uti.     Lep.  k.,  p.  428. 
Larentitt  (!)  extensata,  Wlk.      Brit.  Mus.  Oat,  xxiv.,  p.  1195. 
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S"  ? ,  25-28  mm.  Head  and  thorax  whitish,  mixed  with  dark 
fuscous.  Face  and  palpi  dark  fuscous ;  palpi  l^.  Antennae 
whitish-grey ;  pectinations  9-10.  Abdomen  whitish,  mixed  with 
dark  fuscous,  with  a  double  dorsal  series  of  dark  dots.  Legs 
dark  fuscous  annulated  with  whitish  ;  in  posterior  pair  mostly 
whitish.  Fore  wings  with  costa  scarcely  arched,  termen 
rounded,  oblique;  white;  with  numerous  oblique  slightly  waved 
dark  fuscous  lines ;  a  small,  dark  fuscous  basal  patch,  followed  by 
two  or  three  lines ;  a  median  band,  mostly  fuscous ;  anterior 
margin  from  costa  at  ^  to  inner  margin  at  |^,  nearly  straight ; 
posterior  border  from  costa  at  4  to  inner  margin  at  ^,  nearly 
straight ;  closely  followed  by  a  fine  parallel  line ;  two  well 
marked  subterminal  lines,  and  a  well  marked  submarginal  line, 
all  parallel ;  a  very  distinct  blackish  terminal  line,  inter- 
rupted at  veins ;  cilia  white,  with  a  few  daik  fuscous  scales. 
Hind  wings  white ;  with  four  slightly  waved  dark  fuscous 
transverse  lines  from  inner  margin,  becoming  lost  in  disc ; 
subterminal,  submarginal,  terminal  lines,  and  cilia  as  in  fore 
wings. 

Mr.  Meyrick  was  unacquainted  with  this  species. 

T.,  Hobart ;   V.,  Mt.  Erica  (Lyell). 

126.    Xanthorhoe  dascia,  n.  sp. 
[8ao"Kto9,  dark]. 

Xanthorhoe  extensata,  Meyr.  P.L.S.  N.S.W.,  1890,  p.  867  ; 
/iec  Wlk.,  Brit.  Mus.  Cat.,  xxiv.,  p.  1195. 

^  ?,  22-26  mm.  Head  blackish,  with  a  few  whitish  scales  on 
crown.  Palpi  \^ ;  blackish.  Thorax  and  abdomen  blackish 
irrorated  with  whitish.  Legs  dark  fuscous  annulated  with 
whitish  :  posterior  pair  mostly  whitish.  Fore  wings  with  costa 
scarcely  arched  ;  termen  bowed,  oblique ;  whitish  with  blackish 
lines  and  median  band,  the  dark  colour  preponderating ;  an 
ill-defined  dark  basal  patch;  anterior  edge  of  median  band 
from  ^  costa  to  ^  dorsum,  slightly  waved ;  posterior  edge  from 
§  costa  to  §  dorsum  slightly  indented  beneath  costa,  with  a  short 
obtuse  median  projection  ;  followed  by  several  fine  parallel  dark 
lines ;  subterminal  line  whitish,  crenulate  ;  an  interrupted  black 
terminal  line ;  cilia  whitish,  with  a  blackish  median  line  ;  apices 
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barred  with  dark  fuscous.  Hind  wings  with  ternien  rounded  ; 
whitish,  suffused  with  dark  fuscous;  indic«tioiiB  of  Hue  dark 
linos  at  inner  margin  ;  usually  a  broad  riark  fuscous  termiaal 
band  containing  a  wavy  whitish  subteruiinal  line  ;  terminal  line 
and  cilia  as  fore  wings. 

This  appears  to  be  the  species  described  by  Meyrick  as  X. 
extensata,  Wlk.;  probably  trusting  to  Walker's  description  for 
idPDtidcation.  I  have  examined  Walker's  type,  and  though  it 
is  in  poor  condition,  I  satisfied  myself  that  it  is  referable  to 
the  preceding  species.  ' 

Type  in  Coll.  Lyeli. 

Var.  petrodes  [Trtrpt&js,  resembling  a  rock].  Fore  wiags  grey 
rather  than  bJackish,  with  pale  ocheous-brown  sutTueion  near 
base  and  in  parts  of  disc. 

Q,,  Warwick,  in  April.  Four  J  specimens  of  the  variety 
petrodes,  harmonising  in  colouration  with  the  rocks  on  which  they 
settled.  N.S.W.,  Bathurst ;  V.,  Melbourns,  Fernshaw,  Gisborne, 
in  March  and  April ;  four  specimens  received  from  Mr.  G.  Lyell. 
S,A.,  Mt.  Lofty. 

127,    Xanthorhoe  _xanthospila. 

Xanthorhoe  xanthospila.  Low.     Tr.R.S.  S.A.,  1892,  p.  13. 

<?  !,  22-24  mm.  Head  whitish-ochreoua,  with  a  few  fuscous 
scales.  Face  and  palpi  dark  fuscous  with  a  few  whitish-ochreous 
scales ;  palpi  1  J.  Antennae  whitish-grey ;  pectinations  6. 
Thorax  dark  fuscous ;  anterior  edge  whitish-ochreous ;  patagia 
wliitish-ochreou.i,  with  a  blackish  transverse  line.  Abdomen 
whitish-ochreous,  mixed  with  fuscous ;  with  a  double  dorsal  series 
of  dark  dots.  Legs  dark  fuscous  annulated  with  ochreous- whit- 
ish ;  posterior  pair  ochreous- whitish  irrorated  with  dark  fuscous. 
Fore  wings  with  costa  slightly  arched,  termen  slightly  bowed, 
oblique  ;  dark  fuscous  mixed  with  whitish  and  with  ochreous  on 
veins;  basal  line  obscure,  outwardly  curved,  oblique;  median 
band  darker,  except  in  centre,  which  contains  a  blackish  discal 
dot ;  anterior  edge,  from  costa  at  J  to  inner  margin  at  J, 
obscurely  outlined  with  whitish,  above  nearly  straight,  beneath 
strongly  curved  inwards  ;  posterior  edge  sharply  defined,  bounded 
by  a  double  whitish  line,  from  costa  at  f  to  inner  margin  at  -J, 
with   a  sharp   median    projection,    indented   above    and    below 
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projection ;  an  interrupted  whitish  waved  subterminal  line ; 
an  interrupted  blackish  terminal  line,  thickened  between  in- 
terruptions ;  cilia  fuscous  mixed  with  pale  ochreous ;  apices 
whitish.  Hind  wings  with  termen  slightly  rounded ;  whitish 
suffused  with  grey  ;  with  a  dark  fuscous  discal  dot,  and  an 
interrupted  dark  fuscous  hind  marginal  line;  cilia  whitish 
mixed  with  grey. 

Type  in  Coll.  Lower. 

v.,  Gisborne,  Kewell,  Birchip ;    S. A.,  Mt.  Lofty. 

Genus  21.     Dasysterna,  nov. 

[Sa(rv(TT€pvos,  hairy-breasted]. 

Face  with  long  projecting  hairs.  Tongue  present.  Antennae 
of  (^  ciliated.  Palpi  rather  long,  second  joint  ascending,  terminal 
joint  porrect,  clothed  with  long  stiff  hairs  in  front.  Thorax  and 
coxae  densely  hairy  beneath.  Posterior  tibae  with  all  spurs 
present.  Fore  wings  with  areole  single.  Hind  wings  with  vein 
5  from  slightly  above  middle  of  cell,  6  and  7  stalked,  8  anasto- 
mosing with  cell  to  beyond  middle.  ' 

Type  D.  tristis,  Butl. 

Closely  allied  to  Dasyuris,  Gn.,  of  which  it  is  a  development; 
these  two  genera,  with  the  New  Zealand  Notoreas,  Meyr.,  and  the 
Kew  Zealand  and  European  Lythria,  Hb.,  form  a  natural  and 
pi'obably  archaic  group. 

128.   Dasysterna  tristis. 

Pliytometra  tristis,  Butl.     A.M.N. H.,  1882,  p.  90. 

Scordylia  tristis,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  819. 

Type  in  British  Museum. 

Mr.  Meyrick  overlooked  the  hairy  underside  of  this  species ; 
probably  in  his  specimens  it  was  denuded.  Mr.  Butler  made  a  less 
excusable  error  in  describing  it  as  a  Noctuid. 

v.,  Melbourne,  Kewell,  Nhill. 

Genus  22.     Dasyuris. 

Dasyuris,  Gn. 

Face  rough-haired  or  with  projecting  scales.  Palpi  moderate, 
porrected,  with  long  dense  rough  hairs.     Antennae  in  ^  shortly 
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ciliated.     Tborax  and  coxae  densely  hairy  beneath.     FusteriDf' 

tibae  with  all  spurs  piesent.  Fore  wings  with  areole  doable. 
Hind  wind's  witb  8  iimiahomoaiDg  with  cell  from  Dear  base  to 
beyond  middle  (Meyrick). 

fitsGidea  the  Austrnlinn  nnd  New  ZpilIillkI   species  there  is  une 
European. 
1.    Hind  wiugs  with  yellow  niarkinga         _  _  _  >2 

Hind  wings  without  yellow  markin^^s  -         -  3 

3.    Fore  wings  with  poatuiedian  line  angled        -  -      euclidiata 

Fore  wiogu  with  poahuedian  line  not  angled  -     hedylepta 

3.    Hind  wings  with  postmedian  line  angled  -       decisaria 

Hind  wings  with  postniediiin  line  nob  angled         -  caesia 

139.     DaSYDRIS   UKCISARIA. 

Fidonia  decisaria,  Wlk.     Brit.  Mua.  Cut.,  xxvi.,  p.  1671. 

Dasyuris  decisarin,  Meyr.     P.L.S-  N.S.W.,  1890,  p.  875. 

Type  in  British  Museum. 

v.,  Melbourne,  Gisbtirne  ;  T.,  Launceston,  Mt.  Wellington. 

n.  sp- 


130.    Dasvubis  c 

[Caesius,  grey]. 

$,  22  mm.  Head  and  palpi  fuscous  mixed  with  whitish-^grey  ; 
palpi  2J.  Antennae  grey.  Thorax  and  abdomen  grey  irrorated 
with  whitish.  Legs  grey  iri'orated  with  whitish.  Fore  wings 
elongate-triangular;  costa  almost  straight ;  teriuen  strongly  bowed, 
slightly  oblique ;  whitish  with  grey  markings  and  ii'roration  ;  a 
transverse  line  near  hase ;  antemedian  line  well  marked,  outwardly 
curved,  from  J  costa  to  i  dorsum  ;  a  faint  median  shade  preceded 
by  a  discal  dot ;  postmedian  line  very  distinct  from  ^  costa  to  3 
dorsum,  somewhat  wavy,  with  a  slight  bi dentate  median 
projection  ;  terminal  area  suffnsedly  darker,  with  a  fine  wavy 
eubtermtnal  tine  ;  an  interrupted  dark  fuscous  tine  terminal  line  ' 
cilia  grey,  sharply  barred  with  whitish.  Hind  wings  with  termen 
rounded  ;  whitish-grey,  with  a.  broad  dark  grey  terminal  band  . 
postuiediaii  line  faintly  marked,  not  angulated  ;  subterminal  and 
terminal  lines  and  cilia  as  fore  wings. 

Closely  allied  to  D.  decisaria,  Wlk.  ;  but  the  fore  wings  are 


I 


narrower  and    much    paler,   the  postmedia 


with   median 
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projection  less  marked,  and  the  hind  wings  have  termen  not 
wavy,  and  the  postmedian  line  not  angled. 

Type  in  Ooll.  Lyell. 

v.,  Kewell,  in  October.  One  specimen  taken  by  Mr.  J.  R. 
Hill. 

131.    Dasyuris  euclidiata. 

Coremia  euclidiata,  Gn.     Lep.  x.,  p.  420. 

Coremia  glyphicata,  Gn.     Lep.  x.,  p.  420. 

Dasyuris  euclidiata,  Meyr.     P.L.S.  N.S.W.,  1890,  p.  876. 

Q.,  Warwick.  I  found  this  species  abundant  in  October,  flying 
actively  in  the  bright  sunshine,  attracted  by  the  flowers  of 
Galium. 

v.,  Melbourne,  Gisborne. 

132.    Dasyuris  hedylepta,  n.  sp. 

[rfSyXTjiTTos,  taken  with  pleasure]. 

^  ?,  32-36  mm.  Head  dark  fuscous  with  a  few  whitish 
scales.  Palpi  dark  fuscous  mixed  with  ochreous-whitish,  which 
preponderates  towards  base.  Antennae  dark  fuscous ;  in  ^ 
dentate  and  shortly  ciliated  (^).  Thorax  and  abdomen  dark 
fuscous  irrorated  with  whitish-ochreous.  Legs  dark  fuscous 
mixed  with  ochreous-whitish  ;  posterior  pair  paler.  Fore  wings 
triangular,  costa  slightly  arched,  termen  moderately  bowed, 
slightly  oblique ;  fuscous  mixed  with  whitish ;  an  obscure  dark 
transverse  line  near  base,  edged  posteriorly  by  a  whitish  line ; 
antemedian  line  white,  twice  dentate,  from  J  costa  to  J  dorsum, 
posteriorly  edged  with  dark  fuscous;  a  slightly  curved  dark 
fuscous  line  sometimes  follows  this  before  mid-disc ;  a  blackish 
discal  dot ;  postmedian  line  fine,  blackish,  outwardly  curved, 
with  rounded  teeth,  from  f  costa  to  f  dorsum,  edged  posteriorly 
by  a  white  line ;  this  is  sometimes  preceded  by  a  fine  outwardly 
curved  fuscous  line  from  §  costa  to  -I  dorsum ;  a  fine  wavy, 
whitish  subterminal  line;  a  fine  interrupted  blackish  terminal 
line ;  cilia  fuscous,  apices  barred  with  whitish.  Hind  wings 
with  termen  rounded ;  fuscous ;  basal  part  of  disc  more  or  less 
suffused  with  bright  ochreous ;  a  wavy  bright  ochreous  subter- 
minal line;  terminal  line  scarcely  traceable ;  cilia  as  in  fore  wings, 
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but  at  apex  wholly  whitish.  Under  surface  of  belli  wings 
ochreous ;  bases  irror^ted  with  fuscous ;  discal  dot  and  post- 
median  line  dark  fuscous ;  suffutted  fuscous  subterminal  and 
terminal  lines,  both  interrupted  in  middle. 

Type  in  Coll.  Lyell 

v..  Mount  Erica  (4500  feet),  in  February  ;  five  specimens. 


APPENDIX. 

Gejius  23.    Cleptocosmia. 

CieptoTOsmia,  Warr.     Nov.  Zool.,  1896,  p.  383. 

Fore  wings  with  basal  half  clothed  with  long  hairs,  veins  7,  8, 
9,  10  and  11  stalked,  no  areola.  Hind  wings  with  veins  3  and  4 
Etaiked,  6  and  7  staiked,  8  anastomosing  with  cell  as  far  as 
middle.      Hind  tibiae  with  middlo  spurs  absent. 

I  examined  the  neuration  of  the  type  and  it  is  certainly  very 
aberrant  in  this  family,  hut  Hampsou  i-ecords  similar  absence  of 
the  areole  in  several  Indian  genera.  Perhaps  the  genus  may  be 
distantly  related  tn  Astheriii,  but  further  examination  of  more 
abundant  material  is  necessary  to  form  an  opinion. 

Type  Cleptocosmia  mutabiiia,  Warr. 

133.    Olbptocosbia  mutabilis. 
Cleptocosmia  mutabilis,  Warr.     Nov.  Zool.,  1896,  p.  383. 
Type  in  Coll.  Rothschild. 
N.Q.,  Cooktown. 

Species  TJnhecoqnisbd,.  or   Not   Riohtly  Included 
IN   THIS   Sub-family. 

134.  Melanippe  icterata,  Gn.    Lep.  x.,  p.  387,  pi.  is.,  f.  9.     Said 

to  be  froni  New  Holland.     Mr.  Meyrick  believes  the 
locality  to  be  erroneous. 

135.  Coremia  exti'aneata,  Gn.     Lep.  x.,  p.  416.     A  species  of 

unknown  locality,  conjecturahy  referred  by  the  author 
to  Australia. 

136.  Coremia  opertaria,  Gn.     Lep.  x.,  p.  421.     From  Australia. 

Unknown  to  me. 
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137.  Camptogramma  bichromata,  Gn.      Lep.  x.,  p.  425.     From 

Tasmania.     Unknown  to  me. 

1 38.  Larentia  (?)  intenebrata,  Wlk.  Brit.  Mus.  Cat.,  xxiv.,  p.  1 196. 

I  did  not  see  any  type  in  the  British  Museum,  and 
without  a  type  this  species  cannot  be  safely  conjectured. 

139.  Coremia  ordinaria,   Wlk.     Brit.   Mus.  Cat.,  xxv.,  p.  1320. 

From  Tasmania.  Unknown  to  me.  I  did  not  see  any 
type. 

140.  Phibalapteryx  strixata,  Wlk.  Brit.  Mus.  Cat.,  xxv.,  p.  1341. 

From  Sydney.  I  saw  no  type.  Belongs  to  the  genus 
Selidosema  ;  cheluta,  Meyr.,  is  a  synonym.  (Selidose- 
minae). 

141.  Scotosia  fractata,  Wlk.    Brit.  Mus.  Cat.,  xxv.,  p.  1359,  is  a 

synonym  of  Selidosema  euboliaria,  Wlk.  (Selidoseminae). 

142.  Cidaria  assimilata,  Wlk.     Brit.  Mus.   Cat.,  xxv.,  p.  1408. 

From  Swan  River.     Unknown  to  me. 

143.  Panagra  multifilaria,  Wlk.    Brit.  Mus.  Cat.,  xxvi.,  p.  1664. 

From  Tasmania.  According  to  Swinhoe  (Oat.  Oxf. 
Mus.,  ii.,  p.  356)  the  type  is  in  the  Oxford  Museum,  and 
is  referable  to  the  genus  Asthena. 

144.  Melanippe     teliferata,    Wlk.        Brit.     Mus.     Cat.,  xxvi., 

p.  1712,  is  a  synonym  of  Satraparchis  bijugata,  Wlk. 
(Monoctenianae). 

145.  Scotosia  metarhodata,  Wlk.    Brit.  Mus.  Cat.,  xxvi.,  p.  1724. 

Belongs  to  the  genus  Pseudoterpna  (Geometrinae). 

146.  Cidaria    metaxanthata,    Wlk.       Brit.    Mus.    Cat.,    xxvi., 

p.  1734,  is  a  synonym  for  Dichromodes  ainaria,  Gn. 
(Monoctenianae). 

147.  Eubolia  indicataria,  Wlk.     Brit.  Mus.  Oat.,  xxxv.,  p.  1698. 

Belongs  to  the  genus  Dichromodes  (Monoctenianae). 

148.  Eubolia  partitaria,  Wlk.     Brit.  Mus.  Cat.,  xxxv.,  p.  1699, 

also  belongs  to  the  genus  Dichromodes. 

149.  Collix  multifilata,  Warr.     Nov.  ZooL,  1^96,  p.  385. 

150.  Rhinoprora  pallidiplaga,  Warr.     Nov.  ZooL,   1898,  p.  25. 

From  Duaringa.  I  did  not  identify  the  type,  which  is 
without  hind  legs,  but  is  probably  a  Chloroclystis  near 
euryzona,  but  with  hind  wings  wholly  fuscous. 

151.  Megatheca  dentosa,  Warr.    Nov.  Zool.,  1901,  p.  31.    From 

Mackay.     This   is   a   Chloroclystis  which   I   failed  to 
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identify,  allied  to  euryxoiin.     Sir  G.  Hntupson  informs 
me  tliftt  it  is  ideiitial  with  teauilinea,  Wari\,  from  Pulo 
Laut. 

152. 

Mesoptila  aothracias,   Low.       RL,S.   N.S.W.,    1897,   p.   12. 
This    lielongs   to   the   Noctuidae,    and   ia   allied   to   the 
geaus  Panillft.     I  am  indebted  to  Miss  Wise,  of  Sale, 
for  allowing  me  to  examine  the  type. 

153. 

Xaiithorhoe  lychnota,  Low.      P.L,8.  N.S.W.,  1900,  p.  404. 
The  type  of  this  belooga  to  the  Selidoseminae. 

154. 

Epirrhofi    bertha,    Swin.      Tr.E.S.,    1902,    p.    648.     EVom 
Hobart.     "  Allied  to  E.  scotodes,  Turn."     This  and  the 
following  recently  described  species  are  unknown  to  me. 

155. 

Epirrhoe  maerens,  Swin.     Tr.E.S.,    1902,   p.    648.     From 
Mt.  Kosciusko. 

Io6. 

Daeyuris    tridenta,   Swin.     Tr.E.M..    1902,  p.    649.     From 
Geraldton,  W.A. 

157. 

Microdes    arcuata,   Swin.     Tr.E.S..    1902,   p.    652.     From 
"S.E.  Australia." 

INDEX    TO    GENERA. 
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aWechra.  nov.      -        - 

234. 

albinotata,  Wlk.- 

acidna,  nov. 

227 

anaspila.  Meyr.   - 

253 

a„nHliffrata.  Wlk.        - 

aeuMa,  Wlk        - 

271      1 

antbodea,  Meyr,  - 

agelasta,  nov.      - 

272 

aalliracias.  Low,  - 

aglaodes,  Mejr.  -        - 

257      1 

anthracinata,  Gn. 

rightly 
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approximata,  Wlk. 
approximata,  Wlk. 
araclmitis,  no  v.  - 
arcuntti,  Swin. 
argocyma,  no  v.    - 
argodesnia,  Meyr. 
assimilataf  Wlk.  - 
atriplena,  Wlk.    - 
atrostrigata,  Warr. 
bertha,  Swin. 
bichrotnataj  Gn.   - 
bifusata,  Wlk. 
breviaria,  Wlk.    - 
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tubroferrata.  Wlk. 

2 

miliaria.  Wlk,     - 

2 

niniochroa,  noT.  - 

333 
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-      2 
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stereoiona.  Meyr. 
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-     3 

partitJii,.  Wlk.  -         - 
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pnrvulata.  Wlk.  - 

329 
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2 

pauper,  RoBt-n.     - 

271 

subn'/.ih,.  Warr. 
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ptllvcida,  Luc,     - 
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symphona.  Meyr. 
synchora,  Meyr.  - 

2 

pelochrnn.  Low.    - 
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2 
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telijerat,:,  Wlk,    - 

percraBSato.  Wlk. 

2i-.5 

testulata,  Gn,      - 

2 

perl'ctata,  Wlk-  - 
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thalaaaiaa,  Meyr. 

2 

per^issala.  Wlk. 

271 

loriata,  F.  and  K. 

peromata.  Wit.  ; 
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tridrnta,  Swin.     - 

2 

phaedra,  Meyr,    - 
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Inseriala,  Moore 

2 

plagiouauBta,  nov. 

platvdesma.  Low, 
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trtaaophrica,  nov. 

2 

plMia.  Dov.  -         -         - 
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tristis,  ButJ. 

2 

pluMineata,  Wlk, 

242 

try^dea.  Meyr,  - 

plnrili„fnfn.  Wlk. 

267 

typhopa,  Low.     - 

3 

polycarpa.  Meyr. 

360 

uncinata,  On. 
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polymntha,  Meyr. 
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muiiilala,  Roaun, 

2 

porphyretica.  Low. 

240 

urareha,  Meyr.    - 
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pn.mptata.  Wlk.  - 
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vacimria.  On.       - 
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psarodes,  nov,      - 

25S 
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pulchraria.  Dbld. 

242 

■Vfx-ta,  Wlk. 
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pulchraria.  Wlk, 

340 
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villoaata,  Gi],        ■ 
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2 

Art.    XVI. — The  Anriferows  Sandstones  of    Ghiltern. 

By    E.    J.    Dunn,    F.G.S. 

[Read   12th   November,   1903]. 

In  1858  Conness  and  party  discovered  the  goldfield  that 
surrounds  the  present  town  of  Ghiltern.  Their  shaft  was  sunk 
near  the  N.W.  corner  of  the  block  of  land  marked  Bigbey 
(Allotment  G,  Sec.  A,  Parish  of  Ghiltern),  and  the  sample  of  gold 
obtained  from  the  bottom  was  seen  by  the  writer  on  its  way  to 
Beechworth,  where  the  reward  was  claimed.  Within  a  few 
weeks  there  were  about  25,000  people  at  the  Indigo  Rush,  and 
a  township  extended  for  four  miles  along  the  course  of  Indigo 
Lead. 

Ghiltern  is  168^  miles  from  Melbourne,  on  the  North-Eastern 
railway,  and  the  position  of  the  Galedonian  Lead — a  branch  of 
the  Indigo  Lead,  where  auriferous  sandstone  occurs — is  3  miles 
N.W.  in  a  straight  line  from  Ghiltern  and  about  2  miles  due  S. 
from  Mount  Pleasant. 

Portion  of  the  Galedonian  Lead  was  worked  by  Mr.  Barrass, 
Senr.,  and  party,  and  more  than  twenty  years  ago  Mr.  Barrass 
discovered  that  some  of  the  sandstone  pebbles  and  boulders  in 
the  wash-dirt  were  auriferous.  Forty  or  fifty  loads  were  gathered 
up  and  crushed  at  an  ordinary  battery  for  a  return  of  15  to  20 
dwt.  of  gold  per  load ;  this  was  only  a  fraction  of  the  gold 
contained  in  the  pebbles,  as  the  gold  is  too  fine  for  treatment  in 
the  ordinary  stamp  battery.  Twelve  loads  more  were  obtained  by 
this  party  on  the  surface  at  the  Devonshire  Lead,  but  whether 
they  were  obtained  from  that  lead  or  had  been  carted  over  from 
the  Galedonian  Lead  is  uncertain.  Altogether,  probably,  from  90 
to  100  loads  of  these  pebbles  have  been  gathered  up  and  treated 
for  gold. 

Auriferous  pebbles  were  met  with  in  the  gravel  of  the  lead 
from  where  the  Galedonian  Lead  crossed  the  Devonshire  Reef, 
and  for  about  400  feet  down  the  course  of  the  lead  below  the 
intersection.     No  auriferous  sandstone  pebbles  were  found  in  the 
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branch  lead  froiu  the  south,  whioh  joins  the  Caledonian  Lead  2 
chains  above  where  the  Devonshire  Reef  crosses  it,  nor  were 
any  found  further  up  the  lead,  until  within  100  feet  of  the 
Caledonian  Reef,  Where  this  reef  crosses  the  Caledonian  Lead 
and  for  100  feet  below  the  intersection,  they  were  again   met 

These  pebbles  were  so  rich  in  gold  that  an  effort  was  made  to 
locate  the  beds  of  rock  from  which  they  had  been  derived. 
Messi-s.  Bari-ass  and  party  expended  much  work  in  the  search. 
They  sank  a  shaft  135  feet  through  the  alluvium  on  to  ii  slate 
bar  carrying  gold,  and  then  trenched  the  bed-rock  below  the  lead 
for  300  to  400  feet  below  where  the  Devonshire  Reef  is  crossed. 
The  slate  bar  was  9  feet  wide,  and  it  carried  by  assay  about  3 
dwts.  of  gold  per  ton.  This  was  sunk  into  for  20  feet,  when  the 
gold  apparently  ceased.  This  bar  was  not  farf  rora  the  reef.  West- 
ward  the  trenching  did  not  disclose  auriferous  sandstone,  but  in 
a  shaft  sunk  a  little  to  the  east  of  the  other  one,  sandstone  was 
found  carrying  gold.  A  few  loads  were  crushed,  and  several 
loads  dumped  on  the  surface  that  yield  a  small  prospect  of 
microscopic  ctystalline  gold. 

More  recent  efforts  to  locate  the  source  of  the  auriferous  sand- 
stone pebbles  were  made  by  Mr.  J,  Moore  and  others,  where  the 
Caledonian  Lead  crosses  the  Caledonian  Reef.  A  shaft  was  sunk 
on  the  reef  through  90  feet  of  alluvium,  and  near  this  nodular 
sandstone  was  cut  carrying  a  little  gold,  and  by  trenching  into 
the  6oor  of  the  lead  other  bands  of  sandstones  were  cut  carrying 
a  little  gold.  A  few  loads  yielded  14  dwts.  per  load,  as  I  am 
informed  by  Messrs.  H.  Williams  and  Snow,  who  worked  at  this 
site,  and  who  kindly  supplied  the  information  concerning  it. 
In  no  case  could  the  gold  be  traced  more  than  6  or  7  feet 
into  the  rock  forming  the  floor  of  the  lead.  Another  shaft  was 
sunk  200  feet  further  east,  but  nothing  obtained  to  encourage 
further  outlay. 

In  1887  Mr.  Barrass,  Senr.,  showed  the  auriferous  sandstones 
to  the  writer,  and  from  examples  found  by  the  latter,  and 
assayed  at  the  Mining  Department,  results  up  to  and  exceeding 
20  oz.  per  ton  were  obtained.  The  boulders  and  pebbles  are 
more  or  less  rounded,  and  some  show  a  nodular  structure.  They 
are  generally  white  or  grey  on  the  outside,  and  yellowish-brown 
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from  ferruginous  stain  inside.  In  size  they  range  from  a  nutmeg 
to  that  of  a  man's  head.  Particles  of  gold  are  frequently  visible 
on  a  fresh  fracture  to  the  naked  eye,  for  the  planes  of  these 
minute  crystalline  particles  are  highly  polished,  and  reflect  the 
light  well.  The  pebbles  are  of  varying  degrees  of  coarseness ; 
they  are  very  porous,  and  are  seen  to  consist  of  more  or  less 
rounded  quartz  grains  with  numerous  small  cavities  between, 
^nd  in  these  cavities  is  a  ferruginous  substance,  and  on  this  the 
particles  of  gold  occur. 

By  crushing  and  panning-off  these  pebbles  yield  a  "  tail "  of 
fine  gold  that  is  heavy  and  "  hangs  well "  in  the  spoon  or  dish, 
but  the  particles  are  so  microscopically  fine  that  once  they 
become  dry  they  float  away  on  the  surface  of  the  water.  This 
gold  is  of  good  colour  and  high  degree  of  fineness,  and  consists 
of  small  crystals  that  sparkle  in  the  light.  This  distinctive 
character  of  the  gold  holds  good  both  for  the  loose  rounded 
pebbles  of  sandstone  found  in  the  gravel,  and  also  for  that  found 
in  the  bed-rock  below. 

Last  month  the  writer  re-visited  the  locality  with  the  object 
of  arriving  at  some  definite  conclusion,  and  was  fortunate  enough 
to  find  a  specimen  which  is  the  key  to  the  whole  matter.  This 
is  a  pebble  of  slate  4^  in.  long,  1^  in.  wide,  and  1^  in.  thick,  and 
boat  shaped.  It  was  found  about  400  feet  lower  down  the  lead 
than  where  the  Devonshire  Reef  is  crossed.  It  was  split  into 
two  portions  along  a  cleavage  plane.  One  side  is  thickly  spangled 
with  crystalline  dots  of  gold  on  the  cleavage  plane,  and  the 
cleavage  plane  of  the  other  side  has  a  few  spangles  of  gold  also. 
A  margin  around  the  edge  of  the  plane  with  the  most  gold  on  it 
is  bare  of  gold,  showing  that  the  pebble  had  the  gold  deposited 
upon  it  after  it  was  formed  into  a  pebble,  and  while  it  was  in 
the  gravel  of  the  lead ;  and  this  shows  that  solutions  containing 
gold  must  have  traversed  the  lead,  and  where  the  conditions  were 
suitable  this  gold  was  deposited  in  more  or  less  crystalline  form. 
Just  as  the  gold  was  deposited  in  the  slate  pebble,  so,  no  doubt, 
it  was  also  deposited  in  the  sandstone  pebbles  while  they  were  in 
the  gravel  of  the  lead.  By  means  of  such  a  solution  the  slate  rocks 
and  sandstones  forming  the  floor  of  the  Caledonian  Lead  could 
also  be  impregnated  with  gold  to  a  greater  or  lesser  depth  below 
the  floor  of  the  lead.     To  further  check  the  matter  the  soil  on 
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the  ridges  below  botli  the  Caledoniaii  and  Devonshire  Reefs  was 
carefully  panned  from  n  great  iiiany  places,  but  not  a  particle  of 
such  crystalline  gold  iis  cliaracterises  both  tlie  pebbles  and  the 
Vied-rock  in  the  lead  could  he  discovered. 

It  ia  tiecBBSrtry  here  to  understand  the  physicul  conditions 
existing  in  the  locality.  The  Oalinionian  Lead  represents  an  old 
watercounse  that  flowed  along  the  bottom  of  a  valley,  whicli  has 
siiiee  become  filled  up  with  alluvial  inattei-  to  a  iJepth  of  90  to 
13n  feet  above  the  old  water  course,  and  this  alluvial  ground  is, 
at  the  surface,  from  10  to  30  chains  across.  North  and  aouth  of 
the  valley  are  spurs  of  Ordovician  rock,  and  the  floor  of  the 
valley  is  the  same  rock.  Cutting  through  these  rocks  in  a 
north-westerly  direction  »nd  crossing  through  the  valley  from 
side  to  side  are  the  Caledonian  and  Devonshire  Reefs.  On  each 
side  of  the  valley  the  spurs  rise  for  from  100  to  200  feet  above 
the  present  surface  of  the  alluvial  flat. 

Rain  falling  on  the  spurs  percolates  through  the  sandstones 
and  slates,  dissolving  alkalies  and  other  matters,  and  finds  its 
freest  channel  along  the  course  of  quartB-lodes,  such  as  the 
Caledonian  and  Devonshire,  and  this  water,  after  traversing 
such  auriferous  lodes  through  a  depth  o£  200  or  300  feet,  is 
discharged  into  the  lead  drainage  where  the  reefs  are  crossed. 
During  its  passage  through  the  gold-bearing  quartz  and  accom- 
panying sulphides  it  dissolved  some  of  the  gold,  and  where  it  flows 
into  the  lead  re-deposited  the  gold  in  the  porous  sandstone  pebbles 
and  in  the  rocks  forming  the  floor  of  the  lead,  where  the  conditions 
were  favourable. 

The  Caledonian  Lead  is  practically  dry  in  the  summer  season, 
as  the  Indigo  Lead  drains  the  water  away  from  it ;  but  in  the 
winter  the  rains  percolate  through  the  rocks  and  through  the 
alluvium,  and  then  water  flows  down  its  course,  percolating 
through  the  pebbles,  etc.,  and  in  this  manner  depositing  gold. 
Doubtless  the  water  contained  but  a  very  small  amount  of  gold, 
and  the  process  of  deposition  in  the  pebbles  and  bed-rock  was  a 
very  slow  one.  Very  probably  it  was  also  a  process  continued  to 
the  time  the  lead  was   worked,  and  even  may  now  be  active. 

.A.uriferous  pebbles  also  occur  in  other  localities  on  this  tield. 
The  writer  obtained  examples  on  the  Indigo  Lead,  above  its 
junction  with  Wallace's  Ouliy  Lead,  and  also  in  the  last  hut  one 
north  hrancli  on  the  west  side  of  Wallace's  Gully  Lead. 
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As  these  sandstone  pebbles  carrying  gold,  are  not  derived  from 
beds  of  auriferous  sandstone,  the  quest  for  the  latter  can  be 
dropped ;  but  the  facts  disclosed  bear  very  distinctly  on  the 
problems  of  the  enrichment  and  impoverishment  of  auriferous 
lodes  above  water  level,  also  on  the  presence  of  gold  in  solution 
in  the  waters  of  alluvial  leads. 

In  the  early  days  of  quartz  mining  in  this  State  it  was  a 
common  circumstance  to  find  at  and  near  the  surface  that  the 
joints  and  faces  of  the  quartz  were  coated  with  extremely  thin 
films  of  gold.  Such  films  were  no  doubt  formed  from  solutions 
that  had  previously  dissolved  some  of  the  gold  out  of  the  adjacent 
stone.  The  term  "New  Chum  Gold"  was  applied  to  such 
occurrences,  because  inexperienced  miners  were  apt  to  over- 
estimate the  value  of  such  finds.  Paint-gold  was  another  name 
applied  to  such  occurrences. 

In  most  auriferous  quartz  lodes  the  ore  above  permanent 
water  level  differs  entirely  in  nature  from  that  below  water 
level.  Below  water  level  the  ore  is  as  originally  formed,  and 
consists  of  quartz  and  other  gaugue  and  metallic  minerals  in  the 
form  of  sulphides,  except  the  gold,  which  is  in  metallic  form,  the 
so  called  refractory  ores.  Such  ores  are  due  to  deposition  from 
the  lower  circulating  waters,  which  have  brought  them  up  from 
deeper  levels. 

Above  the  permanent  wat«r  lines  the  ores  met  with  have 
resulted  from  the  de-sulphurising  and  oxidising  of  these  sulphide 
ores,  through  the  agency  of  rain  and  air,  which  obtain  access  to 
the  lode-material. 

To  the  upper  zone  of  auriferous  lodes  the  term  "zone  of 
enrichment "  has  been  applied  in  many  cases.  This  is  an  apt 
definition,  for  enrichment  of  the  surface  and  to  shallow  depths  of 
such  lodes  has  frequently  taken  place,  and  in  one  of  the  following 
ways : — 

First. — Mechanically,  where  the  crumbling  away  of  the  gold 
matrix  has  set  the  metal  free  and  allowed  it  to  drop  near  the 
outcrop  of  the  lode.  Innumerable  examples  of  such  enrichments 
near  the  cap  of  the  lode  were  met  with  in  Victoria,  in  all  the 
Australian  States,  and  in  South  Africa. 

Phenomenal  yields  were  common  in  Victoria  at  and  near  the 
outcrop,  and  for  a  short  distance  down,  or  as  far  as   the  quartz 
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was  "  rubbiy."  When  aolid  ground,  was  reached  there  was  often 
a  sudden  and  serious  dwindling  of  the  yields.  In  such  cases  th« 
f^ld  about  the  out-crop  might  represent  thfi  contents  of  lUAny 
feet  o£  the  lode  above  the  present  surface  of  the  ground. 

Secondly. — Chemically,  by  the  action  of  rain-water  percolating 
through  the  strata  and  draining  into  the  lodes  and  along  them,  && 
the  easiest  course,  to  lower  levels.  Such  waters  and  the  air  acted 
on  the  sulphides,  decomposing  them,  and  in  tuni  charged  with 
the  products  of  decomposition  dissolved  some  of  th«  gold,  and 
bore  it  away  to  some  other  portion  of  the  lode  where  the 
CMnditiona  were  favourablo,  and  there  the  gold  was  re-deposited. 
In  this  way  some  loiles  have  become  enriched  in  their  lower 
levels  by  gold  brought  in  solution  from  the  higher  levels. 

Rich  ore  has  often  been  found  in  quartz  reefs  just  above  water 
level.  From  the  appearance  of  the  gold  in  the  quartz  in  many 
cases  enrichment  might  be  inferred,  for  the  gold  appears  to  hiive 
pushed  the  quartz  apart  iks  it  increased  in  hulk  in  the  cracks  and 
lissures  until  the  stone  has  a.  crushed  appearance.  Cases  of  this 
have  been  observed  at  Maldon,  Sitlington's  Mystery  Reef,  near 
Elaine,  nt  Taiigil  and  elsewhere.  That  gold  was  deposited 
subsequent  to  the  deposition  of  the  quartz  in  some  cases  is  fully 
proved  by  instances  that  the  writer  met  with  in  West  Australia. 
A  nugget  weighing  over  90  ozs.  was  seen  that  hail  evidently  b«^ti> 
formed  in  a  cavity  lined  with  quartz  crystals,  for  it  retained 
sharp  hollow  casts  in  its  substance  of  quartz  crystal  pyramids. 

For  the  self-same  reason  that  portions  of  auriferous  quartz- 
lodes  above  the  water  level  may  become  enriched  by  gold 
removed  frfim  some  other  portion  of  the  same  lode,  the  portion 
of  the  lode  above  water  level  may,  and  does,  often  i-epreseut  a 
zone  of  impoverishment.  This  must  he  the  case  at  the  Caledonian 
Lea<],  where  gold  dissolved  from  the  Caledonian  and  Devonshire 
Reefs  (inds  its  way  into  the  channel  of  the  Devonian  Lead. 

Cases  are  common  in  Victoria  where  highly  auriferous  lodes  are 
cut  across  by  a  fault,  and  beyond  the  fault  the  lode  is  barren,  or 
nearly  so.  In  such  cases  one  explanation  may  l>e  that  the 
fracture  has  opened  a  means  of  surface  drainage  by  which  the 
gold  has  been  leached  out  of  the  barren  sections  of  the  lode. 

On  the  lateral  secretion  theory  of  lodes  the  Caledonian  Lend 
occurrence  has  also  a  bearing,  for  where  the  walla  of  lodes  or  the 
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country  rock  containing  the  lodes  are  found  to  carry  some 
proportion  of  the  same  minerals  as  abound  in  the  lode  itself,  may 
these  not  have  been  derived  from  the  lode,  instead  of  the  other 
way  about?  In  very  many  cases  it  has  been  noticed  that  country 
rock  close  to  unusually  rich  portions  of  a  reef  is  also  auriferous.  At 
the  Mystery  Reef,  Elaine,  this  was  the  case ;  the  soft,  yellow, 
decomposed  slate  carrying  several  dwts.  of  gold  to  the  ton. 

Where  gold  occurs  in  sandstone  and  in  slate  in  these  States 
it  may  generally  be  considered  as  of  secondary  origin ;  it  is 
usually  not  constant  for  any  great  distance. 

The  crystallized  gold,  often  found  where  indicators  of  slate 
are  crossed  by  quartz  veins  and  generally  at  the  site  of  some 
displacement  of  the  strata,  is  certainly  of  secondary  character,  and 
has  accreted  at  these  particular  sites  from  solutions  that  have 
leached  the  gold  out  at  some  higher  level.  To  such  origin,  also, 
must  be  attributed  the  rich  leaders  at  Elaine  and  elsewhere. 

Tt  is  evident  that  the  percolation  of  surface  waters  through 
auriferous  lodes  that  dissolve  gold,  and  carry  it  away  in  solution 
through  other  parts  of  these  lodes,  and  that  also  drain  into  the 
channels  of  alluvial  leads  and  flow  down  them,  is  still  in  action, 
and  has  to  be  considered  as  an  agency  at  work  both  in  the  lodes 
and  in  alluvial  leads. 

If  such  waters  could  deposit  gold  in  the  planes  of  a  slate 
pebble,  and  in  the  small  cavities  of  sandstone  pebbles,  there 
seems  no  valid  reason  why  some  should  not  be  deposited  on  the 
particles  of  gold  in  the  leads  also.  Examples  showing  such  to  be 
the  case  have  not  been  met  with  by  the  writer,  though  the 
possibility  was  demonstrated  long  ago  by  the  late  Mr.  C.  S. 
Wilkinson.  For  the  data  concerning  work  done,  etc.,  my 
acknowledgments  are  due  to  Mr.  Barrass,  Senr.,  one  of  our 
veteran  miners,  and  also  to  Messrs.  Snow  and  H.  Williams,  of 
Mount  Pleasant. 


Akt,  XVII. — The   Geology    of  the   Barwon   about 
Inverlevjh. 

By    T.    S.    hall,    M.A.,    and    (i.    B.    PRITCHARD. 

(With  Plate  KXVI,). 

[B.end  13th  November,  1903.] 

Any  referpncBS  to  the  geology  of  the  Barwon  Valley  between 
its  junction  with  the  X^igh  iiiid  the  Moornbool  ai-e  but  scant)'. 
Ill  1889  we  paid  a  brief  visit  bo  the  junction  of  Native  Hut 
Creek  with  the  Barwon,  and  collected  a  few  fossils,  which  were 
included  in  a  C»talo(;uB  of  Tertiary  Fossils  published  by  one  of 
us  in  1893  (1).  A  couple  of  years  later  the  same  author 
described  Pinna  cordata  from  neiir  the  same  locality  (2).  In 
1 898  Messrs.  Deunant  and  Mulder  noted  the  occurrence  of 
eocene  clays  at  Inverleigh  without,  however,  recording  any 
fossils,  and  concluded  that  the  deposit  was  continuous  from  thnt 
place  iioT'th wards  to  the  sections  described  by  them  about 
Shelford. 

The  general  geological  boundaries  are  shown  on  Everett's  map, 
with  perhaps  as  much  exactness  as  the  scale  would  allow,  and 
are,  as  we  understand  from  Mr.  H.  Herman,  the  result  of  a  very 
hurried  visit. 

The  township  of  Inverleigh  is  situated  at  the  junction  of  the 
Leigh  and  the  Barwon  ou  an  alluvial  tongue  in  the  broad  valley 
cut  by  the  two  streams.  To  the  west,  south,  and  east  the  surface 
rocks  are  mainly  basaltic,  while  to  the  nortli  is  a  sandy  plateau 
covered  with  the  usual  park-like  growth  of  eucalyptus  that  this 
class  of  country  generally  supports  in  Southern  Victoria.  The 
surface  of  the  lava  plain  drops  rapidly  from  the  northwards 
towards  the  foot  of  the  Barrabool  Hills,  Elaine,  twenty-two 
miles  to  the  north,  being  1300  feet  above  sea  level,  while  the 
basalt  escarpment  west  of  Inverleigh  is  about  200  feet.  Prom 
Inverleigh  to  Pollocksford  the  Barwon  for  the  most  part  cuts  its 
way  through  the  lava  to  the  underlying  tertiaries,  though  about 
the  junction  of  Native  Hut  and  Bruce's  Creeks  it  follows  the 
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boundary  between  the  basalt  and  the  tertiary  inliers  to  the 
north,  which  have  never  been  covered  by  the  flows.  From 
Pollocksford  to  the  junction  of  the  Moorabool  at  Fyansford  the 
river  marks  the  geological  boundary  between  basalt  to  the  north, 
and  the  Jurassic  sandstones  and  other  rocks,  forming  the 
Barrabool  Hills,  to  the  south. 

Messrs.  Dennant  and  Mulder  have  described  the  marine 
tertiary  and  associated  beds  of  the  Leigh  in  the  paper  quoted 
above,  and  have  recognized  about  Shelf ord  the  occurrence  of  two 
sets  of  marine  beds  belonging  to  what  they  called  eocene  and 
miocene,  and  which  we  have  suggested  should  be  named 
Balconibian  and  Kalimnan.  From  a  short  distance  above  Shelford 
down  to  Inverleigh  the  left  bank  of  the  Leigh  is  bordered  by  a 
sandy  plateau.  The  sands  are  in  places  cemented  by  iron  oxide 
in  their  upper  parts,  and  are  succeeded  in  depth  by  slightly  more 
argillaceous  beds.  On  the  opposite  bank  of  the  valley  the  upper 
beds  have  yielded  Kalimnan  fossils,  and  the  lower  ones  Balcombian, 
and  it  seems  probable  that  the  same  state  of  things  should  prevail 
on  the  left  side  of  the  valley,  and  that  both  sets  of  lieds  should 
be  present,  but  the  hill  slopes  are  grass-covered  for  the  most  part 
and  no  Kalimnan  fossils  have  been  found  as  far  as  we  are  aware. 
Tlie  lower  beds,  where  exposed,  have  yielded  Balcombian  forms  ; 
the  most  southerly,  recorded  by  Messrs.  Dennant  and  Mulder, 
being  at  "Farrell's"  (Section  44,  Parish  of  Carrah).  Wherever 
the  beds  are  exposed  near  river  level,  from  here  to  Inverleigh, 
Balcombian  fossils  may  be  found,  and  were  it  not  that  Kalimnan 
species  are  yielded  abundantly  near  Shelford,  no  hesitation  would 
be  felt  in  describing  the  whole  inlier  as  Balcombian.  The 
probability,  however,  is,  as  already  indicated  by  Messrs.  Dennant 
and  Mulder,  that  there  is  a  Kalimnan  cover.  On  the  eastern  side 
of  this  area,  where  the  Shelford  road  drops  down  into  the  Native 
Hut  Creek  Valley,  the  beds  are  very  ferruginous,  and  we  spent 
some  hours  searching  in  vain  for  fossils.  Nor  did  we  find  any 
evidence  one  way  or  the  other  along  the  bush  track  from  Teesdale 
to  Shelford,  while  the  deep  road  cutting,  leading  from  the  plateau 
to  the  Leigh  Bridge  higher  up  the  valley  than  Inverleigh,  was 
equally  barren  of  result.  We  are,  however,  of  the  opinion,  as 
alieady  stated,  that  the  superficial  portion  of  the  series  should  be 
regarded  as  Kalimnan,  though  fossil  evidence  is  wanting. 


U94     Proceedi^igs  of  the  Royal  Society  of  Victoria. 

The  road  fi-om  Slielford  to  Leigh  Road  (Bannock burn)  braverses 
these  sandy  beds  for  the  whole  of  its  twelve  miles  of  length,  witli 
the  exception  of  a  sm&ll  patch  of  basalt  at  TeesdaJe,  and  a.  nnrruw 
flow,  about  a  quarter  of  a  mile  wide,  which  passes  down  Stony 
Creek,  To  the  southward  this  flow  is  continuous  with  that  at 
the  Inverleigli  Racecourse,  tiie  low  bluffs  on  the  river  bank  east 
of  luverleigh,  and  so  on  across  the  Barwoti  south  of  this,  till  it 
merges  iu  the  wide  basaltic  area  about  the  foot  of  Mouut  Pollock 
and  the  sandy  plateau  of  Gnarwarre. 

The  sandy  beds  to  the  east  of  Stony  Creek  ou  the  Teesdale- 
Bannockburn  Road,  are  marked  as  younger  tertiary  on  Everett's 
map ;  but  there  seems  no  good  reason  for  the  different  colouration 
on  the  two  sides  of  the  Stony  Creek  coulee.  This  flow  is  only  a 
very  thin  one  where  the  Tee*dale  to  Bannockburn  Road  crosses 
it,  as  evidenced  by  the  fact  that  it  usually  supports  a  similar 
growth  of  trees  to  that  which  the  sandy  beds  do,  or,  in  other 
words,  the  root*  pierce  the  basalt  to  reach  the  sands  below. 
Besides  this  there  are  several  bracken-covered  patches  of  sand 
which  i'ise  slightly  above  the  basalt  which  surrounds  them.  So 
far  no  foBsil  evidence  of  the  Kalimnau  age  of  the  upper  part  of 
these  beds  has  been  founii,  though  we  have  searched  near 
Bannockburn  and  Murgheboluc  The  underlying  beds  yield  a 
Balcombiaii  fauna  at  Murgheboluc  and  Native  Hut  Creek,  as 
will  be  shown  iu  the  sequel ;  but  we  believe  the  superficial  beds 
to  belong  to  the  younger  series,  though,  it  must  be  admitted,  on 
very  slight  evidence. 

The  present  paper  deals  more  particularly  with  the  aecticins 
of  the  Balcombian  beds  displayed  along  the  course  of  the  Barwon 
from  Inverleigh  to  Pollockaford.  These  occur  on  the  faces  of 
the  gorge  cut  by  the  stream,  and  are  not  indicated  on  Kverett's 
map,  with  the  exception  of  the  one  below  Murgheboluc.  Even 
had  tbey  been  noticed  the  small  scale  of  the  map  would  have 
prevented  their  indication. 


For  about  a  mile  and  a  half  above  the  bridge  on  the  main  road 
the  river  flows  close  along  the  foot  of  the  plateau  to  the  north  of 
the   township,  with   tlie   result   that  numerous  small   outcrops  of 
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Balcombian  beds  occur  close  to  water  level.  A  couple  of 
hundred  yards  or  so  above  the  bridge  there  is  a  good  exposure 
along  the  river,  which  can  only  be  worked  when  the  water  is 
about  summer  level.  There  is  another  exposure  at  about  the 
same  distance  below  the  bridge.  As  in  all  the  outcrops  about 
here  the  beds  are  practically  horizontal,  we  have  not  kept  the 
fossils  separate.  The  strata  consist  of  light  grey  sandy  clays,  and 
the  fossils  are  in  a  good  state  of  preservation.  Among  the  more 
interesting  finds  were  several  specimens  of  Poroleda  lanceolata, 
hitherto  known  only  from  the  Gellibrand  and  Grice's  Creek. 

From  the  bridge  for  about  a  mile  to  the  south-east  the  Leigh 
and  the  Barwon,  which  unites  with  it,  meander  through  sandy 
alluvial  flats,  and  then  plunge  into  a  shallow  gorge  about  forty 
feet  deep,  cut  into  basalt,  which  occupies  the  river  bed.  A 
succession  of  rapids  follows  for  a  mile  and  a  quarter  when 
another  alluvial  flat  is  met,  where  the  river  receives  the  Native 
Hut  Creek  coming  down  from  the  north. 

Native  Hut  Creek. 

There  is  a  fair  exposure  at  the  junction  of  the  two  streams, 
and  a  much  better  one  about  a  mile  and  a  half  up  the  creek. 
At  this  upper  section  the  beds  are  again  sandy,  with  sheets  of 
sandy  limestone  a  few  feet  in  thickness  interstratified,  and  becom- 
ing ferruginous  as  we  ascend.  There  is  a  considerable  amount  of 
salt  in  the  beds,  and  brackish  springs  or  soakages  occur  at 
various  points,  and  the  fossils  are  apt  to  become  destroyed  by 
efflorescing  salt,  unless  washed  immediately  after  collection. 

A  tine  tooth  of  Carcharodon  megalodon,  five  and  a  quarter 
inches  in  height,  was  obtained  here,  as  well  as  a  large  nautilus, 
eight  inches  in  diameter,  and  Cypraea  gigas.  Fragments  of  large 
shells  are  not  uncommon,  but  fossils  are  only  sparingly  scattered 
through  the  sandy  matrix.  Pinna  cordata,  Prit.,  came  from  the 
junction  of  Native  Hut  Creek  and  the  Barwon. 

After  the  confluence  of  the  two  streams  the  Barwon  turns 
sharply  to  the  south,  and  describes  a  U-shaped  loop  about  three 
miles  in  length.  There  are  a  few  exposures  apparently  of 
Balcombian  beds  beneath  the  basalt  cover,  but  we  saw  no 
fossils.     At  the  road  marked  between  Allotments  20A  and  20B, 
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FariBli  of  QnnrwatTe,  the  bnsnlt  comes  down  to  riv«r  level,  niid 
about  200  yards  below  thia  columnar  basalt  oucupiea  the  streiini 
bed,  Near  the  western  boundary  of  Allotment  21  a  abort  gully 
coiuea  in  from  the  aoutli,  and  bas  brought  down  a.  Bmall  amount 
of  coarse  quartz  conglomerate,  derived  apparently  from  some 
beds  underlying  the  busalt.  Siion  after  this  the  river  skirts  high 
bant  in  Sections  IT. A  and  11. B  of  Mur^'heboluc,  and  good 
exposures  are  displayed. 

MuROHEBOLuc    ri.B. 

Close  to  the  junction  of  Allotments  IJ.A  and  II. B  we  find  at 
river  level  five  feet  of  grey  clays  passing  up  into  fawn  sandy 
clays,  and  then  into  sands.  There  are  several  concretionary 
limestone  bands  present,  some  of  wiiich  are  rich  in  foraminifera, 
and  might  almost  be  called  Operculina  limestone,  so  plentiful 
Hre  examples  of  thia  genus.  The  cliff  is  about  70  or  80  feet 
high,  und  is  capped  by  basalt.  The  base  of  the  cliff  is  somewliiit 
niaaked  by  fallen  debris,  but  a  few  yards  further  on  the  river 
runs  close  past  its  foot,  and  an  easily  worked  sectiou  is  exposed. 

The  beds  as  a  whole  resemble  the  others  described,  being  givy 
sandy  clays,  with  well  preserved  fossils  in  its  lower  part,  though 
they  have  disappeared  higher  up  the  bHnk.  Tliere  is  an  area  of 
about  200  acies  on  the  right  bank  of  the  river,  from  which  the 
liasalt  lias  been  denuded  and  the  boundary  between  the  sandy 
oldei    teitiary  and  the  alluvium  cannot  I*  clearly  di-awn. 

From  heie  to  the  Murgheboluc  fl^t  we  noted  only  a  couple  of 
exposures,  one  at  river  level  in  Section  III.,  A  and  B,  of 
Murgheboluc,  seemed  fauly  nch,  and  we  saw  Cypraea  oximia, 
mid  a  tew  other  typical  toims  The  iiver  now  touches  the 
southern  bolder  of  what  we  may  Lai!  the  Bruce's  Creek  tertiary 
ai'ea,  which  extends  fioni  heie  north wj,rd  to  about  Lethbridge,  the 
piobabie  age  of  the  supeih(.al  beds  of  which  we  have  previously 
alluded  to  A  large  amount  of  denudation  has  taken  place,  and 
on  the  northern  or  left  bank  of  the  nier  there  is  nearly  a  square 
mile  of  alluvial  flat  intersected  by  a  hw  deserted  river  channels, 
and  theie  m  a  smallei  aimUar  area  on  the  south  side  of  the 
stieam  The  whole  quadrangular  area  is  hemmed  by  steep 
clitfs  about  100  feet  tu  height,  the  rivet  entering  and  leaving  liy 
compaiatively  narrow  goiges  at  the  two  southern  angles. 
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Brucb's  Creek  Junction. 

A  good  section  is  displayed  on  the  river  bank  in  Section  IV.  A, 
Murgheboluc.  The  composition  of  the  beds,  as  before,  is  grey, 
sandy  clays,  and  a  fair  number  of  fossils  were  obtained,  including 
a  tooth  of  Cestracion,  n.sp.,  and,  as  is  usual  in  sandy  beds,  the 
fossils  have  disappeared  from  the  higher  parts  of  the  cliffs. 

From  here  to  PoUocksford,  a  little  over  two  and  a  half  miles  in 
a  straight  line,  the  river  gorge  is  narrow,  and  its  sides  are  masked 
by  basalt  from  the  plateau  above.  Here  and  there  indications  of 
the  underlying  tertiaries  are  to  be  seen  in  places ;  but,  even 
where  sandy  cliffs  occur  under  the  basalt,  as  in  Section  IV.  C, 
which  is  inaccessible,  or  in  Section  V.  B,  no  fossils  were  obtained. 
Just  above  PoUocksford  an  outcrop  of  yellow  sandy  clay  was 
found,  forty-five  feet  above  the  river  level,  and  then,  a  hundred 
yards  below  this,  columnar-basalt  occupies  the  river  bed  for 
nearly  half  a  mile. 

Between  PoUocksford  and  Fyansford  the  river  skirts  the 
jurassics,  which  rise  to  over  400  feet  to  the  south,  and  is  hemmed 
in  on  the  north  by  basalt.  We  defer  any  discussion  of  this  part 
of  the  country  to  a  later  paper. 

The  Age  of  the  Marine  Beds  (Barwonian  Series). 

An  examination  of  the  lists  of  fossils  given  shows  that  the 
beds  examined  from  Inverleigh  to  Murgheboluc  are  almost 
identical  with  those  of  Red  Hill,  near  Shelford,  and  of  Orphanage 
Hill,  Fyansford.  Lithologically  the  whole  series,  from  Red  Hill 
and  thence  down  the  Barwon  through  Inverleigh,  Murgheboluc 
and  so  on  to  Fyansford  (Orphanage  Hill),  are  very  similar,  though 
at  the  latter  place  there  is  far  less  sand,  and  the  beds  are  really 
grey  marls. 

In  the  paper  in  which  we  proposed  the  names  Balcombian  and 
Janjukian  we  indicated  the  existence  of  certain  beds  which 
undoubtedly  belonged  to  the  older  series  comprised  under  these 
two  names,  which  are  clearly  distinct  from  the  younger  Kalimnan, 
but  which  from  the  smallness  of  the  collections  available,  we  did 
not  care  to  refer  definitely  to  either  Balcombian  or  Janjukian. 
In  other  words,  the  palaeontological  differences  between 
Balcombian  and  Janjukian  series,  though  of  importance,  are  not 
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nearly  so  marked  aa  between  them  and  the  Kuliiniian.  On  these 
grounds  we  think  it  advisable  that  a  name  should  be  given  which 
will  comprise  both  Balcombian  and  Janjukian.  The  former  aeries 
is  extensively  developed  in  the  Barwon  basin,  and  the  latter  at 
itfl  typical  exposure  at  Spring  Creek,  south  of  Geelong,  is  not  far 
from  the  borders  of  the  same  hasin,  so  that  the  name  Barwonian 
is  suggested. 

No  geograpbiciil  name  that  can  be  proposed  is  of  course  free 
froui  objection  on  the  grounds  thitt  other  \>eda  are  present  in  the 
area  taken  as  typical  ;  but  it  seems  advisable  that  a  local  name 
should  be  employed,  and  the  present  seems  a  satisfactory  one.        M 

Thb  Basalt  Plains.  | 

There  are  no  points  of  eruption  in  the  immediate  neighbour- 
hood which  can  be  pointed  to  as  the  probable  sources  of  the  thin, 
but  wide- reaching,  lava  flows  of  the  plains.  Mount  Pollock,  a 
few  miles  south  of  Inverleigh,  ia  merely  a  lava-capped  outlier,  a 
fact  which  Everett's  map  seems  to  indicate,  for  it  ia  not  marked 
as  a  point  of  eruption.  We  hope  at  some  future  time  to  discuss 
the  characters  of  the  country  about  here  which  are  not  made 
clear  by  oiir  preliminary  examinations.  The  river  course  when 
crossing  the  lava-covered  plains  is  usually  trenched  to  a  depth  of 
about  100  feet  about  Mui^heboluc,  but  about  Native  Hut  Creek 
and  on  the  Barwon  above  Inverleigh  the  depth  is  less.  Owing 
to  constant  masking  of  the  steep  slopes  by  basaltic  soil,  the 
thickness  of  the  Sows  is  rarely  determinable  with  exactness,  but 
as  shown  by  the  frequent  presence  of  basalt  ia  situ  in  the  river 
bed,  and  at  others  by  the  outcrop  of  sandy  beds  at  a  high  level, 
the  old  surface  was  very  uneven. 

The  boundaries  of  the  basalt  are  roughly  shown  on  Everett's 
map. 

Thb  You-vgbr  Beds. 

Apart  from  the  alluvium  of  the  present  valleys  there  is  e,  series 
of  extensive  sheets  of  sands  and  gravels  which  in  many  places 
overlie  the  basalt.  The  country  between  Winchelsea  and 
Inverleigh  is  shown  on  Everett's  map  as  covered  by  a  uniform 
basalt  sheet,    whereas,   between  the  outlier   known    as    Mount 
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Pollock  and  the  river  Barwon  on  the  west,  the  country  is  covered 
with  quartz  sand,  which  on  some  of  the  river  cliffs  is  seen  to  be 
about  thirty  feet  in  thickness,  reposing  on  basalt,  into  which  the 
river  has  cut  its  way  for  another  thirty  feet.  One  travels  for 
miles  along  the  Winchelsea  Road  without  seeing  a  stone  wall,  and 
as  the  plains  are  devoid  of  timber,  stone  would  have  been  used 
did  it  outcrop.  Following  this  sandy  country  to  the  northward, 
we  find  it  on  the  left  bank  of  the  Barwon  also,  between  Inverleigh 
and  Native  Hut  Creek,  extending  from  the  river  itself  north- 
wards beyond  the  Geelong  Road.  On  the  east  of  Native  Hut 
Creek  a  strip  about  twenty  feet  in  thickness  and  half  a  mile  in 
length  from  north  to  south  is  crossed  by  the  main  road.  Evidence 
of  its  former  extension  to  the  eastward  is  afforded  by  scattered 
quartz  pebbles  on  the  basalt  plateau  east  of  Murgheboluc.  Here 
the  material  is  evidently  derived  from  the  sandy  tertiaries  north 
of  the  Barwon,  which  were  not  covered  by  the  flows  of  lava,  and 
which  in  many  places  still  rise  above  its  level.  In  the 
neighbourhood  of  Inverleigh  itself  it  is  at  times  impossible  to 
separate  this  deposit  from  the  sandy  alluvium  of  the  river  flats 
and  the  Balcombian  beds,  which  are  also  sandy.  We  think  it 
better  to  regard  the  ground  on  which  Inverleigh  is  built  as 
alluvium  rather  than  as  Balcombian,  as  some  of  the  river  cliff 
sections  show  very  characteristic,  thin,  irregularly  bedded  structure 
quite  distinct  from  the  even  bedding  of  the  marine  beds. 

Some  of  the  hillocks  west  of  the  township  which  gradually 
rise  to  the  level  of  the  basalt  of  the  western  plains  are  doubtless 
Balcombian,  for  it  underlies  the  whole  district  between  the 
ordovician  on  the  north,  and  the  Jurassic  on  the  south.  The 
high  level  alluvium  on  the  basalt  points  probably  to  a  time  when 
the  drainage  system  was  different  from  what  it  is  now,  and  when 
the  Barwon  and  the  Leigh  possibly  found  their  way  to  the  sea 
by  passing  along  the  south  side  of  the  Barrabools,  the  flow  along 
the  long  reach  of  the  Barwon  south  of  Inverleigh,  and  reaching 
to  near  Winchelsea,  being  reversed. 
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List  of  Fossils. 


Nune  of  Powil. 

1 

g 

ill 

LamiUihranelaata. 

■ 

' 

3 

4 

Oatreft  hyotis,  Lianaetw 

?3 

?■* 

Dimya  disBimilis,  Tate 

3 

Pecten  jnuirajanua.  Tate      - 

3 

„      foulcliQci,  T.  Woods    - 

„      eyrei,  Tate       • 

„      Btrn'tinauB.  Tate 

2 

3 

yiLhlienaU,  T.  Woode  - 

Amaaaiiun  zitteli,  Button      - 

2 

HmnitsB  corioensiB,  McCoy    - 

Lima  bassi,  T,  Woods 

.,     lin^uliformia,  TfttB 

8 

Limiiai  tmcsemia,  Tate 

SpondyluH  pseiidoradulR,  McCoy 

MaleaKTina  craaaicardiii.  Tate 

;i 

Pinna  cordata,  Pritohard       - 

2 

Septifi-T  fenefltratua,  Tate      - 

2 

NuciUa  teniBoni,  Pritthard     - 

3 

atkinaoni,  Johiiaton  - 

2 

Leda  FayanB,  Tate 

2 

3 

„    buttoni,  T.  Woods 

„    apionlata.  Tate  - 

3 

„    pi-aelongB,  Tate 

Sarepta  obolella.  Tate 

■2 

3 

Poroleda  lanceolata,  Tate       - 

lamopaU  bi'lclieri.  AdaiiiB  and  Eeeve 

2 

3 

Barbatia  eeUeporacea.  Tate   - 

2 

crustata.  Tate 

S 

3 

2 

3 

CueuUaea  corioenaia,  McCoy  - 

2 

Trigonia  tubulifera,  Tate 

2 

dennanti,  Tate 

3 

delicatnla.  Tate 

2 

3 

scabroaa,  Tate 

2 

Chama  lamellifera,  T.  Woods 

2 

3 

antisemigranulatum , 

McCoy      .... 

2 
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List  op  Fossils  (continued). 


Name  of  Fossil. 

• 

s 

> 

mm 

ative  Hut 
Creek. 

• 

1 

Barwon  B. 
race's  Creek 
Junction. 

S5 

s 

PQ 

2 

3 

4 

Chione  cainozoica,  T.  Woods  - 

2 

3 

4 

„      dimorpliophylla,  Tate 

• 

• 

4 

Meretrix  ebumea,  Tate 

2 

3 

4 

Dosinia  densilineata,  Pritchard 

• 

• 

• 

Tellina  cainozoica,  T.  Woods- 

?2 

• 

4 

Semele  krauseana,  Tate 

• 

3 

4 

Myodora  tenuilirata,  Tate 

2 

3 

• 

Capistrocardia  f  ragilis,  Tate  - 

• 

• 

• 

Corbula  ephamilla,  Tate 

2 

• 

4 

„        pixidata,  Tate 

2 

3 

4 

Gastropoda, 

Murex  lophoessus,  Tate 

2 

3 

4 

„       rhysus,  Tate    -            -            - 

2 

• 

• 

„       velificus,  Tate  -            -            - 

2 

3 

4 

„       eyrei,  Tate       -            -            - 

• 

3 

4 

„       basicinctus,  Tate 

• 

3 

4 

Typhis  acaiithopterus,  Tate  - 

2 

3 

4 

„       evaricosus,  Tate 

• 

• 

• 

Trophon  asperulus,  Tate 

2 

3 

4 

Eapana  aculeata,  Tate 

• 

• 

4 

Argobuccinum  maccoyi,  Pritchard    - 

2 

3 

4 

Lotorinm  woodsi,  Tate 

2 

3 

4 

„         cyphus,  Tate 

• 

• 

4 

„         tortirostre,  Tate     - 

2 

• 

• 

„         pratti,  T.  Woods    - 

• 

2 

• 

• 

„         tumulosum,  Tate    - 

• 

• 

3 

• 

„         protensmn,  Tate     - 

• 

• 

• 

4 

„         annect^uiR,  Tate      - 

• 

• 

• 

4 

Fosus  senticosus,  Tate 

1 

• 

3 

4 

jy      simnlans,  Tate 

• 

2 

• 

• 

Latirof  usus  hexagonalis,  Tate 

X 

• 

• 

4 

„           exilis,  Tate 

2 

• 

4 

Clavella  bulbodes,  Tate 

• 

2 

3 

4 

Siphonalia  longirostris,  Tate 

• 

• 

• 

„          tatei,  Oossmann    - 

• 

• 

• 

Solutofusus  carinatus,  Pritchard 

2 

• 

• 

Fasciolaria  cryptoploca,  Tate 

• 

3 

4 

,,          cristata,  Tate 

2 

. 

4 

Latirus  interlineatus,  Tate    - 

2 

• 

• 

„       succinctus,  T.  Woods 

2 

3 

4 

,»       subundulosus,  Tate  - 

2 

3 

4 

Euthria  ino,  T.  Woods 

2 

3 

4 

Phos  tardicrescens,  Tate 

• 

3 

• 

Loxotaphrus  varicif  erus,  Tate 

• 

• 

3 

4 
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Nasaa  tat#i,  T.  Woods 
Voluta  hannafordi,  McCpy 
,,      antiscalaris,  McCo; 
„      stropliodoii,  McCoy 

aDcilloides,  Tate 
„      maoooyi,  T.  Woods 
„      coatellifeva,  Tate 
„      weldii.  T.  Woods 
Volntooonng  uoaoidea,  Tat«  - 
Lyria  harpularia,  Tate 
Hitra  alofciza,  T.  Woods 
„      leptalaea,  Tate 
„      atractoldea,  Tute 
„      othone,  T.  Woods 
.,      ligata,  Tftt«      - 
Uarginella  propiii^ua.  Tale  - 
„         micula,  Tate 
inerinis,  Tnte 
„         wentworthi.  T.  Woods 
„         septciiiplicata,  Tnte 
Ancilla  semilaeviB,  T.  Woods 
„       pseuduustraliB,  Tate  - 
Harpa  spimtA,  Tate    - 
Coltunbella  funiciilaita,  T.  Woods 
Cancellaria  varicifera.  T.  Woods 

„  ^radato,  Tat« 

Terebra  leptoepira,.  Ta1« 
Columbarinin  scAnthostephes,  Tate  - 
„  eraapedotum.  Tate 

„  Foliacenm,  Tat« 

Pleurotoma  mucadaliaoft,  T.  Woods - 
„  trilirata,  Harris  - 

„  aeptemlirata,  Harris 

,.  optata,  Harris     - 

dkrae,  T.  Woods 
Bftthytoma  rhonibnidalia,  T.  Woods  - 
DriUia  oblong^la,  Harris 
aatharella  hidens,  T.  Woods 
Baclioiia  hemiothone,  T.  Woods 
Bela  Boulptiiis,  Tate  - 
Conns  dennanti  Tat* 
„      heteroBpira,  Tate 
„      cnapidatus,  Tate 
ligatUB,  Tate    ■ 
..      p^chodermis,  Tate      • 
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List  op  Fossils  (continued). 
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Name  of  Fossil. 
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iive  Hut 
reek. 

1 

arwon  B. 
ice's  Cret 
unotion. 

> 

"SU 

3 

me^ 

Q 

!zj 

S 

n 

z 

2 

3 

4 

Cypraea  gigas,  McCoy 

2 

• 

4 

„         eximia,  Sowerby     - 

2 

• 

4 

„        contusa,  McCoy 

2 

• 

4 

„        leptorhyncha,  McCoy 

2 

• 

4 

„        brachypyga.  Tate  - 

• 

• 

• 

„        pyrulata,  Tate 

• 

3 

4 

„        sphaerodoma  var.,  Tate      - 

• 

• 

4 

Trivia  avellanoides,  McCoy   - 

2 

3 

4 

Cassis  exigua,  T.  Woods 

• 

• 

• 

Cassidea  sufflata,  T.  Woods    - 

2 

3 

• 

Mono  gradata,  Tate  -            -            - 

2 

• 

4 

Natica  hamiltonensis,  T.  Woods 

2 

3 

4 

„      polita,  T.  Woods 

2 

3 

4 

„      subnoae,  Tate - 

2 

3 

• 

Crepidula  unguiformis,  Lamarck 

• 

3 

• 

Xenophora  tatei,  Harris 

2 

8 

4 

Solarium  acutnm,  T.  Woods  - 

2 

• 

• 

Scala  pleiophylla,  Tate 

2 

• 

• 

Turritella  platyspira,  Tate     - 

2 

3 

4 

„         acricula,  Tate 

2 

3 

4 

„          murrayana,  Tate   - 

• 

• 

4 

„          tristira,  Tate 

2 

• 

• 

Tenagodes  occlusus,  T.  Woods 

2 

3 

4 

Thylacodes  conohelix,  T.  Woods 

2 

• 

• 

Eulima  danae,  T.  Woods 

• 

3 

4 

Niso  psila,  T.  W  oods  -            -            - 

2 

3 

• 

Mathilda  transenna,  T.  Woods 

2 

• 

• 

Cerithium  apheles,  T.  Woods 

2 

3 

4 

Newtoniella  cribarioides,  1.  Woods  - 

2 

• 

4 

Triforis  wilkinsoni,  T.  Woods 

2 

• 

• 

„          planata,  T.  Woods 

• 

2 

• 

4 

„          sulcata,  T.  Woods 

• 

2 

• 

• 

Collonia  parvula,  T.  Woods   - 

• 

2 

• 

• 

FissureUidaea  malleata,  Tate 

• 

2 

3 

4 

Subemarginula  occlusa,  Harris 

1 

2 

3 

4 

Emarginula  wannonensis,  Harris 

1 

• 

3 

• 

Scaphander  tenuis,  Harris     - 

1 

• 

• 

4 

Bulinella  exigua,  T.  Woods  - 

1 

• 

• 

• 

„        aratula,  Cossmann  - 

1 

2 

3 

4 

„        cuneopsis,  Cossmann 

1 

• 

3 

• 

Actaeon  distinguendus,  Cossmann    - 

• 

2 

• 

• 

Umbraculum  australe,  Harris 

• 

• 

3 

• 

Dentalium  aratum,  Tate 

1 

2 

• 

• 

„         mantelli,  Zittel    - 

1 

2 

8 

4 

M         subfissara,  Tate    • 

1 

2 

3 

4 

Vaginella  elif^moatoma,  Tate 

• 

2 

• 

• 
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, 

a 

3 

4 

Ctphalopoda. 

NantiliiB,  a.  sp.- 

1 

2 

3 

-* 

BrachiopoAa. 

^^m             MELgellBnia  garibsldiana,  Davidson   ■ 

1 

a 

4 

^K                                corioenBU,  McCoy 

4 

^H            Terebratillina  aeoialaji.  Tate 

^^H           TerebratiOiL  tateana,  JoliiigtOD 

2 

3 

4 

^^B    Zoanjharia 

^^H            PlocotrochuB  deltoideuB,  Duncan 

a 

3 

2 

3 

4 

^^H            t'labHlium  victciriab,  DunciiD 

2 

3 

4 

^^H                               gambierense,  Duncan 

2 

3 

4 

^^^1            BathyactiB  lens,  Duncan 

2 

i 

^H           CeratotrochaB  holli,  Dcnuant 

^^            Notophyllia  graciliB.  Dennajit 

Btriatn.  Dennant  - 

Pitca 

Carcharodon  megnlodon,  AgaBsiz 

2 

Custraoion,  n.  sp.         - 

4 

J 


Cephalopoda  - 
Gastrupoda     - 
LattiellibranchiatA 
Brachiopoda  - 
Zoaotfafiria     - 


Inverleif[h 
Native  Hut  Creek 
Murgheboluo 
Barwon  River,  Bruc 


B  Creek  Junction    - 


J 
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Introductory  Remarks. 


I 


The  fossils  eDumernbed  or  described  in  this  paper  consist  of  a 
series  of  plant  and  varioua  invertebrate  remains,  chiefly  molIuscA, 
sent  in  March,  1866,  by  the  Hon.  Sir  (then  Mr.)  A.  C.  Gregory, 
K.C.M.G.,  F.R.G.S.,  to  Mr.  Richard  Daintree,  F.G.S.  The 
latter  forwarded  them,  with  others  of  his  own  collecting,  to 
Professor  F.  M'Coy,  for  the  National  Museum  collection. 

We  are,  in  this  paper,  chiefly  concerned  with  the  specimens 
from  the  Gregory  collection.  These  fossils  were  not  localised, 
but  bore  numerals  referring  them  to  sets  from  various  districts. 
Two  of  the  localities  from  whence  they  came  were  mentioned  in 
a  letter  accompanying  the  collection,  from  Mr.  A.  C.  Gregory  to 
Mr.  Daintree,  dated  6th  March,  1866,  and  which  runs  as 
follows  : — 

"I  send  you  a  few  of  the  fossils  from  the  West  Coast  in 
forming  a  flat-topped  range  600  to  800  feet  high.  Sandstone, 
latitude  28°  20'.  The  specimens  are  from  the  upper  beds  of  rock, 
shale  and  limestone  alternate  and  rest  on  gneiss-rock,  which  is 
rich  in  mineral  veins,  several  being  worked  for  copper  and  lead. 
Inland  of  this  ran^e  is  a  valley  50  miles  wide,  occupied  by 
Carboniferous  rocks  and  beds  of  coal  resting  on  limestone,  which 
closely  resemble  the  lower  beds  on  the  Hunter  River  ;  these  aeem 
to  rest  on  a  thin  bed  of  old  slate  without  trace  of  fossils,  and 
below  it  the  granite,  which  forms  the  main  table-land  of  West 
Australia." 


Upper  Palaeozoic  and  Mesozoic  Fossils,  307 

The  above  notes  in  Sir  A.  C.  Gregory's  letter  relate  to  the 
fossils  from  the  districts  of  the  Greenough  and  Irwin  Rivers,  of 
Mesozoic  and  Carbo-permian  ages  respectively.  The  fossils  from 
the  Greenough  River  were  easily  recognised.  Any  doubts  about 
the  localities  of  the  Palaeozoic  fossils  have  been  cleared  up  within 
the  last  few  months  by  the  Hon.  Sir  A.  C.  Gregory,  who  very 
kindly  favoured  us  with  further  notes  on  the  fossil  localities. 
Sir  A.  C.  Gregory  also  stated  that  the  West  Australian  fossils 
were  not  collected  by  himself  personally,  but  were  forwarded  to 
him  by  residents  in  the  districts  where  he  had  previously 
collected  specimens. 

Since  the  original  specimens  of  West  Australian  Mesozoic 
fossils  described  by  Charles  Moore  are,  presumably,  in  the  Bath 
Museum,  and  other  records  of  West  Australian  fossils  are  not 
too  numerous,  it  has  been  considered  of  sufficient  interest  and 
importance  to  publish  some  notes  on  the  collection  now  before  us. 

The  Palaeontological  Literature  of  the  West  Coast 

District. 

The  ages  of  the  fossiliferous  beds  of  the  Greenough  River  and 
Irwin  River  districts  were  stated  to  be  Mesozoic  and  Carboniferous 
as  early  as  1861,^  by  Mr.  F.  T.  Gregory,  who,  however,  classed  the 
Mesozoic  fossils  as  doubtfully  Cretaceous.  A  list  of  the  fossils 
sent  to  London  with  Mr.  Gregory's  paper  was  inserted  by  the 
editor  of  the  Quarterly  Journal,  Professor  (then  Mr.)  T. 
Rupert  Jones,'-'  who  also  referred  to  these  fossils  as  of  secondary 
age. 

Charles  Moore  gave,  in  1862,  an  account  of  some  fossils 
from  West  Australia,  and  referred  them  to  the  Mesozoic 
period.'^ 

Later,  the  same  author,  in  a  paper  read  before  the  Geological 
Society  of  London,*  describing  a  series  of  fossils  collected  by 
Messrs.  Shenton  and  Clifton  in  Western  Australia,  referred  the 
strata   which  yielded  them  to  the   Middle  Lias  or  the  Lower 

1  Quart.  Journ.  Geol.  Soc.,  vol.  xvii.  (1861),  p.  480. 

2  Tom.  ciL,  p.  484. 

3  Rep.  Brit.  Assoc.,  1862  (1863),  Cambridge  Meeting,  p.  83. 

4  Quart.  Journ.  Oeol.  Soc.,  vol.  xxvi.  (1870),  p.  229. 
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Oolite   of  Europe.       Moore   ulso  recognised    typical    Cretaceous 

fossils  from  this  district. 

The  Governiiietit  Geologist  for  Western  Austrutia  (H.  Y.  L. 
Brown),  in  1873,'  dealt  in  aoiue  detnU  witb  the  stratigraphy  of 
thfi  Greenough  River  district,  and  regarded  these  beds  as  of 
Oolitic  Hge.  In  the  same  report  the  chalky  limestone  of  Gin  trin 
and  Yatheroo,  which  overlies  the  nmmanit«-bearing  beds,  is 
referred  to  as  most  likely  of  Mesozoic  age.  A  useful  geological 
map  of  the  West  Coast  district  accompanies  this  report,  and  the 
horizontal  sections  give  a  good  idea  of  the  peculiar  conformation 
i)f  this  part  of  the  country,  with  its  characteristic  flat-topped 
ranges. 

H.  P.  Woodward  (Government  Geologist,  W.A.)  gave,  in  his 
annual  report  for  1690-1891,  a  list  of  Mesozuic  fossils  ;  but  these 
are  all  from  the  Victoria  district. 

G.  C.  Crick  has  done  good  service  in  re-eicaniining  Chas. 
Moore's  original  types  of  Jurassic  Cephalopoda,  as  well  ae 
describing  many  specimitns  from  other  collections,  and  which  are 
distributed  among  the  Bath  Museum,  the  Geological  Society's 
Museum  and  the  Natural  History  Museum,  London.  This  work 
appeared  in  two  papers,  published  in  the  "Geological  Magazine," 
in  1894.= 

The  Carbo-permian  fossils  of  the  Irwin  River  district  came 
froni  the  area  known  as  the  "  Coal-seam,"  which  is  about  fifty 
miles  from  the  coast,  on  parallel  29°.  The  discovery  of  these 
Carboniferous  rocks  was  made  hs  early  as  1846  by  the  brothers 
A.  C,  F.  T.  and  H.  C.  Gregory  ;'  and  the  occurrence  of  associated 
coal  beds  with  a  six-foot  seam  was  recorded  by  Lt  Helpnaan, 
R.N.* 

Although  not  dealing  with  the  fossils  of  the  Irwin  River 
district,  Hudleston's  notes  on  fossils  from  north  of  the  Gascoyne 
River*  supply  further  knowledge  of  Upper  Palaeozoic  forms,  and 
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this  author  concludes,  from  the  evidence  before  him,  that  the 
Upper  Palaeozoic  strata  in  this  part  of  Australia  correspond  with 
the  Lower  rather  than  the  Upper  Carboniferous  of  other  areas 
of  Australia. 

R.  Etheridge,  Jun.,'  recorded  several  species  of  brachiopods 
and  bivalves  from  the  Irwin  River  Coal  Field,  as  well  as  a 
Mesozoic  Cucullaea  from  the  Greenough  River  District  (Paxton 

Coll.). 

Messrs.  E.  T.  Hardman  and  H.  P.  Woodward  have  extensively 
collected  in  the  Upper  Palaeozoic  and  Mesozoic  beds  of  West 
Australia,  and  series  of  their  fossils  have  been  described  by 
various  specialists  in  England. 

The  widely  distributed  and  variable  fossil  Ctenostreon 
pectiniformis  has  lately  been  figured  by  R.  Etheridge,  Jun.,  for 
the  first  time  from  Australia. - 


Fossils    prom    the     Carboniferous'^    (Star     Beds)     of     the 

Drummond  Range,  Queensland. 

Collected  and  Presented  by  the  Late  Mr.  Richard 

Daintree,  F.G.S. 

Plantae — Lycopodiales. 

Lepidodendron   australe,  M*Coy.      (Plate  XXVIL,  Figs. 

1-5;. 

Lepidodendron  (Bergeria),  australe,  M*Coy,  1874.  Prodr.  Pal. 
Vict.,  Decade  i.,  p.  37,  pi.  ix. 

[For  a  full  discussion  of  the  specific  standing  of  L.  australe, 
see  R.  Etheridge,  Jun.,  in  Records  Geol.  Surv.,  N.S.W.,  vol. 
ii.,  pt.  iii.,  1891,  p.  119]. 

Siructure  in  L.  australe. — Although  much  has  been  written  on 
the  subject  of  the  Australian  Lepidodendra,  there  is  ample  room 
for  fresh  discoveries,  especially  in  relation  to  their  structure  and 


1  Ann.  Rep.  Dept.  Mines,  New  South  Wales,  for  1889  (1890),  p.  239. 

2  Rec.  Austr.  Mus.,  vol.  iv.,  No.  1,  1901,  p.  13,  pi.  iii. 

3  The  "Star-beds"  are  here  r^^arded  as  Carboniferous  in  correlation  with  beds  in 
Victoria,  similarly  containing  L.  australe. 
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organisation  ;  for,  aa  usually  found,  they  conaiat  only  of  more  or 
leas  decorticitted  stems  iirid  branches,  associateii  with  frngaients 
of  leaves.  The  stem-remaina  generally  present  u,  striking 
appearance  as  fossil  specimens,  with  their  ornament  of  regular 
rliomboidal  depressions  ;  but  the  conditions  of  their  preservaiiou 
did  not,  in  the  majority  of  cases,  favour  the  retention  of  their 
internal  structure.  It  is,  therefore,  wortby  of  notice  that  soiiifi 
of  the  stems,  branches,  and  even  leaves  of  Lepidodendron  from 
the  Drumniond  Runge  show  very  clearly,  under  a  moderate 
magnification,  the  fundamental  tissue  of  the  cortex  underlying 
the  epidermis,  as  a.  cellular  meahwork.  This  structure  seems  to 
be  invariably  prKserved  in  our  specimens  as  a  replacement  by 
limonite,  the  latter  being  must  probably  derived  frouj  the  actual 
rock  in  which  the  fossils  am  embedded,  and  which  seeuis  to  have 
been  originally  a  ferruginous  and  silty  clay. 

A  specimen  showing  the  parenchymatous  tissue  overlying  the 
traces  of  the  ridges  bordering  the  rhombic  leaf  cushions  of  the 
stem  is  here  figured  (PI.  XXVII.,  Fig.  4), 

The  same  specimen  shows  what  may  eventually  prove  to  be 
the  ligule  ;  and  in  eompartug  this  structure  with  other  known 
examples  it  will  be  seen  that  it  is  here  also  seated  in  a  pit  or 
depression.  Further,  it  occupies  a  similar  relative  position  t« 
the  vascular  impression  ;  and  in  L.  Australe  both  are  nearer  than 
is  usual  in  other  species  to  the  upper  angle  of  the  rhombic  area.' 

Another  example  of  the  occurrence  of  the  fundamental  tissue 
preserved  in  L.  australe  is  now  also  figured  (PI.  XX  VII.,  fig  Q^. 
It  is  presumably  near  the  extremity  of  a  slender  terminal 
branchlet.  This  particulai-  specimen  is  of  much  interest,  on 
account  of  its  showing  so  well  the  parenchyma  strengthened  by 
traversing  plates  of  sclereuchyma." 

Mvidences  of  leaves.— T\\e  remains  of  leaf -fragments  are 
abundant  in  the  shales  containing  stems  of  Lepidodendron,  but 
have  been  much  mutilated  prior  to  their  enclosure  in  the  original 
mud  which  formed  the  shale. 

We  now  tigure  two  of  the  more  interesting  specimens,  oue 
representing  the  back   of  a    long  parallel-sided    leaf,    having   a 
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strong  median  ridge  corresponding  to  the  grooving  of  the  opposite 
surface  (PI.  XXVII.,  Fig.  2). 

Another  specimen  noticed  in  the  shale  seems  to  be  a  small 
sporophyll,  such  as  might  be  found  closely  grouped  around  the 
axis  of  the  strobilus  (PI.  I.,  Fig.  3).  It  shows  the  characteristic 
hollow  for  the  reception  of  the  sporangium. 

/Remarks  on  variation  in  tlu  form  of  the  leaf-cushions  in 
Lepidodendron  austraie, — There  are  two  specimens  of  Ij.  australe 
in  the  present  collection,  occurring  in  a  grey-coloured  and 
limonitic  shale,  both  of  which  show  the  transversely  elongate  form 
of  the  leaf-cushions^ ;  a  modification  undoubtedly  due  to  the  fact 
that  they  represent  older  portions  of  the  stem.  On  this  point 
Kidston  may  be  quoted'* : — **  In  most  species  the  increase  in  the 
girth  of  the  stem  has  a  tendency  to  produce  a  greater  lateral 
increase  in  the  proportion  of  the  leaf-scars  than  is  equalised  by 
the  upward  growth  of  the  trunk ;  consequently  in  some  species, 
where  the  leaf-scars  on  the  young  twigs  have  a  vertical  length 
much  greater  than  their  width,  their  older  conditions  show 
proportionally  a  much  greater  transverse  diameter." 

The  average  relative  diagonals  of  the  rhombic  leaf-cushions  in 
the  present  specimens  are  : — Transverse,  13.5  mm.;  vertical,  10.5 
mm.  An  extreme  form  in  another  exposed  fragment  on  one  of 
these  blocks  measures  16  x  9  mm.  That  the  variation  of  the 
relative  elongation  of  the  rhombic  areas  is  due  to  the  age  of  the 
stem  is  proved  in  the  case  of  this  Australian  species  by  measure- 
ments which  I  have  taken  on  the  relative  diagonals  of  the  leaf- 
cushions  of  the  type-specimen  of  L.  australe,  in  the  National 
Museum,  a  portion  only  of  which  was  figured  in  the  Prodromus 
by  McCoy.  Near  the  base  of  this  type-specimen  the  leaf-cushions 
measure  10.5  mm.  trans.,  by  8  mm.  vert.  Close  to  the  top  of  the 
left  branch  they  become  almost  equilateral,  measuring  8  mm. 
trans.,  by  7.5  vert.  The  two  points  at  which  measurements  were 
taken  are  21  centimetres  distant  from  one  another. 

The  conspicuous  depression  usually  seen  near  the  upper  angle  of 
the  leaf-cushion  in  L.  australe  must  be  regarded  as  the  opening 


1  "  Leaf -gears  "  of  some  authors ;  a  term  applied  more  correctly  to  the  upper  portion  of 
the  area  covered  by  the  leaf  base. 

2  Cat  Palaeozoic  Plants  in  the  British  Museum,  Lond.,  1886,  p.  152. 


S12     Proceedings  of  the   Royal  Society  of  Victoria,. 

throughwhiclitlie  vascular  bundle  passed,  connecting  the  leaf  with 
the  stem  (the  leaf-bundle  having  been  torn  away) ;  for  the  actual 
leaf-base,  which  is  closely  connected  with  the  stein,  does  not 
appear  to  have  heon  preserved  in  the  Australian  specimens,  since 
the  lateral  points  of  the  parichnos'  have  not  yet  been  detected. 
This  Ifttter  structure  it  would  be  hopelesB  to  look  for,  if  we 
Assume  that  the  known  specimens  represent  a  "  Bergeria " 
condition  of  the  st«m,  in  which  the  epidermis  has  been  lust 
before  fossilisation. 

The  elongate-elliptical  depression  indicating  the  passage  of  the 
vascular  bundle  is,  as  a  rule,  situated  close  to  the  upper  angle  of 
the  rhombic  area.  On  examining  the  type-specimen,  I  noticed 
thrtt  where  these  pits  are  central,  or  nearly  so,  they  seem  to  be 
only  partially  preserved  ;  that  is  to  say,  the  lower  portion  of  the 
vascular  depression  has  been  filled  up  and  preserved  as  a.  cast, 
which,  by  its  obliquity  and  projection,  brings  it  nearer 
the  centre.  It  would  be  interesting  to  discover  whether  this 
evidence  is  borne  out  in  other  examples  that  may  come  under 
observation. 

On  the  same  pieces  of  shale  there  are  several  fragments  of 
what  at  first  sight  appear  to  be  remains  of  Cordaites,  but, 
although  this  genus  has  been  recorded  from  the  Drummond 
Range,  in  this  instance,  it  sBems  safer  to  regard  these  frag- 
ments as  decorticated  branches  of  Lepidodendron,  chiefly  on 
account  of  the  parallel  grooving  of  the  fragments  bearing 
indication  of  intermittent  thickening  along  the  slender  ridges. 

Fig.  1,  on  Plate  XXVIL,  is  taken  from  a  specimen  from  Wynn 
Creek,  Queensland,  presented  to  the  National  Museum  by  R. 
Daintree,  Esq.;  it  was  selected  for  figuring  on  account  of  the 
greater  detail  on  its  surface, 

L.  australe  has  previously  been  noted  from  the  Drummond 
Kange  by  Tenison  Woods.' 

Locality  and  Horizon. — Drummond  Range,  near  Clermont 
Queensland.     Star  beds.     [2161-2;  1376-7]. 


1  See  Scott,  atufHes  in  FOBsil  Botany,  p.  ISn,  Bg.  60. 

%  Joum.  K.  Soc.,  N.8.W.,  18Sa  (W8S),  vol.  ivi.,  p.  178 ;  Proc  Linn.  8oc.,  N.aw.,  IgSS 
(J884),  VOL  viii.,  pt.  1,  p.  186. 
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Fossils    from     thk     Carbo-permian'     of    Queensland    and 

Western  Australia. 

Collected  by  Messrs.  A.  C.  Gregory  and  R.  Daintree. 

Plantae — Equisetales. 

Phyllotheca  austral  is,  Brongn.     (PL  XXVIL,  Figs.  6-7). 

Phyllotheca  australis,  Brongniart,  1828.  Hist.  Foss.  V^get., 
p.  152. 

Feistmantel,  1878.  Palaeontographica,  Suppl.  Band.  III., 
Lief.  III.,  Heft,  3,  p.  83,  pi.  vi.,  tig.  3 ;  pi.  vii.,  figs.  1-2 ;  pi.  xv., 
tig.  1.  Idem,  1890.  Mem.  Geol.  Surv.,  N.S.W.,  Pal.  No.  3, 
p.  79,  pi.  xiv.,  tigs.  1-4  (fig.  5  =  P.  deliquescens,  Goepp ;  see 
Arber,  /oc.  tn/ra  cit,^  P-  17,  synonomy). 

Etheridge,  Jun.,  1892  (in  Etheridge  and  Jack).  Geol.  and  Pal. 
of  Queensland,  p.  189,  pi.  xvii.,  fig.  3. 

Arber,  1902.       Quart.  Journ.  Geol.  Soc,  vol.  Iviii.,  p.  14. 

This  species  has  already  been  recorded  from  the  Bowen  River 
Coal  Field  in  Queensland,  although  not  from  the  precise  locality 
as  the  present  example,  and  it  is  possible  that  our  specimen  comes 
from  the  same  horizon  in  the  series. 

A  slab  of  black,  carbonaceous  shale  in  the  present  collection 
is  crowded  with  remains  of  the  stems  of  Phyllotheca  and 
Archaeocalamites.  At  first  sight  it  seemed  possible  that  these 
stems  were  all  referable  to  the  genus  Phyllotheca,  the  broader 
and  more  closely-grooved  forms  closely  resembling  Phyllotheca 
deliquescens  (Goeppert).  The  presence  of  leaf-scars  was  afterwards 
detected,  on  a  closer  examination,  which  compels  one  to  refer 
these  particular  stems  to  the  Calamites  section  of  the  Equisetales. 

The  stems  of  Phyllotheca  now  under  consideration  are  slender 
and  generally  coarsely  fluted  or  grooved,  having  usually  only  4 
to  5  vertical  furrows  visible.  The  width  of  the  stems  varies 
from  5  to  10  mm.     The  leaf -sheaths  are  well  preserved  in  some 


1  The  later  (coal -bearing)  Carboniferous  strata  of  Australia  and  Tasmania  are  usually- 
referred  to  as  Penno-carboniferous.  There  is,  however,  good  reason  for  reversing  the 
components  of  this  terra  to  ensure  uniformity  with  words  like  Siluro^devonian  or 
Triag-jura,  which  refer  in  their  proper  age  sequence  to  strata  having  a  mixed  fauna. 
"Hunterian,"  as  suggested  by  Professor  Ralph  Tate,  is  possibly  a  convenient  term  to 

apply  to  these  beds,  which,  as  the  Hunter  River  Series,  are  so  well  developed  locally. 
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eaaes,  ftud  the  internodes  vai'y  in  vertical  heiglil  from  10  to 
i  5  min.  The  separate  leaf-Hko  tenninations  of  tlie  slieaf  have  a. 
■distiact  mid-rib,  charactenstic  of  tliis  genus. 

Fructification  in  Phyllotheca. — Arising  from  the  base  of  what 
Appears  to  be  an  undoubt-ed  leaf-sheath  of  Phyllotheca  australis, 
which  has  been  torn  from  the  stem,  is  an  extremely  intei'eating 
example  of  a  stout,  sub-rotund  strobilus,  covered  with  Liumerous 
ovate  imbrications  (PI.  XXVII.,  Fig.  7).  Thw  distal  end  of 
this  specimen  was  presumalily  flat,  and  the  strobilus  aeeiua  to  J 
have  been  sheathed  around  the  external  margin  with  small  bracts  ' 
flr  sporophylls.  A  somewhat  siTtiilarly  formed  cone  has  been,  de- 
,4cribed  by  Kidaton,' under  the  name  of  Equisetites  hemiiigwayi. 

Another  remarkable  specimen  occurs  along  with  the 
■Phyllotheca  stems.  It  is  conoidal  and  iniliricated  and  strongly 
■peBemblea  the  conical  group  of  sporophylls  seen  in  some  spej.<ieB  of 
Equiaetum.  Similar  strobili  have  been  described  and  figured  by 
R  Etheridge,  Jun.,^  found  a&  terminal  cones  attached  to  actual 
stems  of  Phyllotheca.  Our  specimen  is  cylindrically  ovale  and 
terminates  in  a  somewhat  sharp  apex.  Its  leii^'tli,  so  far  as 
preserved,  is  1 8  mm.  One  side  of  the  strobilus  has  been  I'upturpd, 
and  the  surface  spread  out  lengthwise.  The  imbricated  scales 
are  set  closely  to  one  another,  and  terminate  in  blunt  points. 
They  alternate,  as  in  Etheridge's  specimens,  with  the  series  above 
and  below.  Where  the  surface  has  been  flattened  out,  however, 
there  is  evidence  of  long  filamentous  leaves,  similar  to  those  aeeii 
in  the  strobili  described  by  Etheridge,  Jun. 

The  recorded  examples  of  fructification  in  Phyllotheca  are  few, 
and  until  the  discovery  of  the  strobili  by  Messrs.  J.  Mitchell  and 
G.  Hedley  in  the  Upper  Coal  Measures  of  Newcastle,  New 
South  Wales,  and  which  Mr.  Etheridge  has  described  and  figured, 
there  was  only  one  instance  in  which  a  supposed  inflorescence 
had  been  seen  in  Phyllotheca  australis,  which  was  described 
many  years  ago  hy  M'Coy'.  That  author  figured  a  portion  of  a 
fertile  branch  with  closely  set  joints,  having  sheaths  which  bore 
on  their  upper  margin  a  fringe  of  "anthers,"  which  he  compared 

(.,  1Bft2,  p.  ISIJ.    S«e  >IM  Sevsrd'i  "FomU 
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with  the  male  flowers  of  Casuarina  stricta.  Arber  has  re- 
examined this  specimen^  which  is  in  the  Woodwardian  Museum  at 
Cambridge,  but  he  failed  to  find  any  leaf-sheath,  and  only  one 
leaf -like  segment,  and  suggested  that  the  striated  intemodes  have 
been  mistaken  for  leaf -sheaths.  Remarking  on  this  specimen, 
Arber  says  : — "  The  preservation  of  the  fossil  is  by  no  means  good, 
and  will  only  permit  me  to  say  that  at  each  node,  and  on  either  side, 
a  bunch  occurs  of  several  small  ovate  bodies,  apparently  closely 
attached  to  the  node,  which  may  be  sporangia.  I  have  not,  how- 
ever, been  able  to  make  out  any  sporangiophores,  or  further 
details.''  The  fructification  of  the  Permian  examples  of  Phyllo- 
theca  described  by  Schmalhausen"  consists  of  sporangia,  borne  on 
peltate  sporangiophores  attached  to  the  inter  nodal  area  of  the 
stems  between  the  infertile  leaf- whorls.  Zeiller  has  described  the 
fructification  of  Phyllotheca  rallii,'  in  which  the  sporangiophores 
alternate  with  the  whorls  of  sterile  bracts. 

That  our  second  described  specimen  is  comparable  with  the 
beautiful  examples  from  the  New  South  Wales  coal-measures 
does  not  admit  of  doubt,  on  referring  to  the  illustrations  given  by 
Etheridge,  Jun.  As  regards  the  laterally  formed  strobilus  now 
figured,  attached  to  the  leaf-sheath,  it  is  open  to  question  whether 
this  represents  another  mode  of  fructification  for  the  same  species, 
but  more  light  may  be  looked  for  on  this  interesting  point  by 
the   discovery   of   further   specimens.       In   Equisetites  heming- 

wayi,  mentioned  above,  the  cones  are  sessile,  as  in  our  example, 
but  no  leaves  occur  on  the  nodes  with  the  cones. 

Locality  and  Horizon. — From  the  Baron  River  (a  southern 
tributary  of  the  Burdekin  River)  below  the  coal  seams,  Queens- 
land.    Carbo-permian.     [1381  ;  2167.]. 

Archaeocaiamites    scrobiculatus,    Schlotheim  sp. 

(PI.  XXVII.,  Figs.  8,  9). 

Calamites  scrobiculatus,  Schlotheiui,  1820.  Petretactenkunde, 
Abth.  1,  p.  402,  pi.  XX.,  tig.  11. 

C.  radiatus,  Brongniart,  1828.  Hist.  Foss.  Veget.,  p.  122,  pi. 
xxvi.,  tig.  2. 


1  Quart.  Journ.  Geol.  8oc.,  vol.  IviiL,  1902,  p.  1«. 

2  M^m.  Acad.  Imp.  Sci.,  St.  Petersburg,  ser.  7,  vol.  xxvii.,  No.  4.,  1879. 

3  M6m.  Soc,  Geol.  France,  Pal.  M6in.,  No.  21,  vol.  viil.,  faac.  iv.,  1899,  p.  66. 
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Asterocalamites  scrobiculatus  (Schloth.),  Eth.,  Jun.  (in  Eth. 
and  Jack).  Geol.  and  Pal.  Queensland,  1892,  p.  189,  pi.  iv., 
figs.  11  and  12. 

Archaeocalamites  scrobiculatus  (Schloth.),  Seward.  Fossil 
Botany,  1898,  p.  386,  fig,  103. 

Steins  of  the  above  plant  are  associated  with  Phyllotheca  in 
the  specimen  now  being  described,  one  example  measuring  22  cm. 
in  length.  Greatest  width  24  mm.  The  surface  of  the  stem  is 
closely  striate,  the  groovings  numbering  about  24  on  the  larger 
portion  of  one  stem.  There  are  a  few  scattered  and  attached 
filiform  leaves  associated  with  the  stems,  and  others  can  be 
indistinctly  seen  closely  adpressed  near  the  nodes.  Leaf  and 
branch  scars  are  not  infrequent,  and  appear  as  circular  depressions 
with  a  central  mammilla,  sometimes  radially  striate  (PL 
XXVII.,  Fig.  9).  The  stem  grooves  pass  continuously  from 
internode  to  internode. 

This  plant  occurs  here  at  a  higher  horizon  than  was  formerly 
known,  for  its  previous  records  are  restricted  to  the  Star  beds. 

It  is  just  possible  that  some  of  the  doubtful  forms  thought  to 
be  Phyllotheca  of  the  P.  deliquescens  type  may  eventually  prove 
to  be  referable  to  Archaeocalamites.^ 

Locality  a?id  Horizon. — From  the  Baron  River  (a  southern 
tributary  of  the  Burdekin  River),  below  the  coal  seams, 
Queensland.      Carbo-pennian.     [1381.]. 

FiLICALES. 

Glossopteris    brown iana,    Brongniart. 

Glossopteris  browniana,  Brongn.,  1828.  Hist.  Foss.  Veget., 
p.  223,  pi.  Ixii. 

Feistmantel,  1878.  Palaeontographica,  Suppl.  Band  iii..  Lief, 
iii.,  Heft  2,  p.  78  ;  Heft  3,  p.  90 ;  pi.  viii.,  tigs.  3-4  ;  pi.  xix., 
figs.  1,  la,  3,  4,  4a,  5,  5a,  7  ;  pi.  xi.,  tig.  1. 

Idem,  1890.  Mem.  Geol.  Surv.,  N.S.W.,  Pal.  No.  3,  p.  121  ; 
pi.  xiii.,  tig.  1  ;  pi.  xvi.,  fig.  34  ;  pi.  xvii.,  tigs.  1,  3,  4,  5  (?),  7  ; 
pi.  XX.,  tig.  2. 

1  Cf.  Seward,  Quart.  Journ.  Geol.  Soc,  vol.  liii.  (1897),  p.  324,  pi.  xxiv.,  fig.  1 ;  also 
'♦  Fossil  Plants,"  Cambridge,  1898,  p.  285,  fig.  67  ;  also  Feistmantel,  1890,  Mem.  Geol. 
Surv.,  N.S.W,,  Pal.  No.  3,  p.  79,  pi.  xiv.,  fig.  5. 
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Etheridge,  Jun.  (in  Etheridge  and  Jack),  1892.  Geol.  and 
Pal.,  Queensland,  p.  193,  pi.  xvi.,  figs.  6,  8  ;  pL  xvii.,  figs.  9-10. 

Some  pieces  of  greenish  coloured  sandstone  from  the  Baron 
River  show  several  recognisable  leaves  of  this  species.  Their 
nervation  is  beautifully  contrasted  in  white  on  the  dark  green  sand- 
stone surface.  It  is  of  interest  to  note  the  occurrence  of  what 
appears  to  be  an  imbricated  stem,  resembling  a  terminal  spike  of 
Lepidodendron,  on  one  of  the  slabs  with  the  Glossopteris ;  but  it 
is  not  sufficiently  well  preserved  to  enable  one  to  determine  its 
relationship  with  certainty. 

Locality  and  Horizon. — Baron  River  (below  coal  seams), 
Queensland.  Carbo-permian  (Bowen  River  Coal  Fields).  [1378; 
1619.]. 

Glossopteris    ampla,    Dana. 

Glossopteris  ampla,  Dana,  1849.  Geol.,  Wilke's  U.S.  Expl. 
Exped.,  p.  717;  Atlas,  pi.  xiii.,  ^g.  1. 

Feistmantel,  1878.  Palaeontographica,  Suppl.  Band  iii..  Lief  iii. 
Heft  3,  p.  91,  pi.  xi.,  fig.  2;  pi.  xii.,  ^g.  7. 

Etheridge,  Jun.  (in  Etheridge  and  Jack),  1892.  Geol.  and 
Pal.,  Queensland,  p.  195,  pi.  xv.,  fig.  7. 

In  the  present  collection  there  are  two  pieces  of  sandstone 
bearing  impressions  of  the  leaves  of  the  above  species.  This  form 
has  previously  been  recorded  from  the  Bowen  River  Coal  Field, 
at  Coral  Creek,  by  Etheridge  and  Jack. 

Locality  and  Horizon. — Baron  River  (below  coal  seams), 
Queensland.  Carbo-permian  (Bowen  River  Coal  Fields).  [1379- 
80.]. 

Glossopteris    parallela,    Feistmantel. 

Glossopteris  parallela,  Feistmantel,  1878.  Palaeontographica, 
Suppl.  Band  iii.,  Lief,  iii.,  Heft  3,  p.  93,  pi.  ix.,  figs.  2-4. 

A  specimen  of  sandstone  from  the  Queensland  collection  bears 
portions  of  seven  leaves  on  its  surface,  three  of  which  are 
sufficiently  complete  to  show  their  characteristic  elongate  form. 
The  nervation  of  the  leaves  is  clearly  marked,  and  compares 
closely  with  the  examples  of  G.  parallela,  figured  and  described 
by  Feistmantel.  The  parallel  character  of  the  nervation  is  seen 
at  a  glance,  and  is  due  to  the  elongation  of  the  polygonal  areas 
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formed  by  the  anastomosing  nerves.     The  mid-rib  is  broad  and 
distinctly  hollowed. 

It  is  interesting  to  note  the  occurrence  of  this  species  in  the 
Bo  wen  River  Coal  Field  of  Queensland,  since  its  previous  records 
seem  to  have  been  only  from  the  upper  coal  measures  of 
Bowenfels  in  New  South  Wales. 

4 

Locality  and  Horizon.— Bs^von  River  (below  coal  seams), 
Queensland.     Carbo-permian  (Bowen  River  Coal  Fields).     [2160], 

CONIFERAE. 

Araucarioxylon,    Kraus,    1864.^ 

General  Remarks  on  the  Determination  of  Fossil  Coniferous 
Wood. — The  generic  name  Araucarioxylon  is  here  employed  in  a 
restricted  sense  for  coniferous  wood  allied  to  Araucaria  and 
Dammara,  and  agrees  in  the  main  with  Kraus'  definition,  in 
having  the  medullary  rays  in  a  single  row  on  the  tangential 
section,  with  bordered  pits  mutually  in  contact.-  The  determina- 
tion of  generic  or  typical  groups  in  the  Coniferae  from  a 
microscopical  examination  of  their  fossil  woods  is  a  somewhat 
hopeless  task,  notwithstanding  the  beautiful  preservation  of  the 
tissues  in  many  silicitied  and  otherwise  mineralized  specimens. 
Although  the  wood  thus  mineralized  often  shows  a  structure  so 
well  replaced  that  thin  sections  of  it  can  be  examined  in  all  their 
details,  under  a  high  magnification,  with  that  of  a  recent  wood  ; 
yet,  as  some  eminent  palaeobotanists,  as  Sohns-Laubach,'^  Scott,* 
and  others,  have  recently  pointed  out,  unless  we  can  examine 
sections  taken  from  all  parts  of  the  stem  and  root,  and  sliced  in 
the  various  directions  necessary  to  give  a  complete  knowledge  of 
their  structure,  we  may  easily  fall  into  the  error  of  confusing 
the  woods  of  entirely  different  groups.  The  above  genus  affords 
a  case  in  point,  in  which  the  stems  of  Cordaites  were  grouped 


1  O.  Kraus. — "  Mikroskopische  Untersuchungen  Uber  den  Bau  lebender  und  vor- 
w«ltlicher  Nadelholzer."    WUrzburger  Naturwisa.    Zeitschr,  vol.  5  (1864). 

See  also  Schimper,  1870,  Traite,  Pal,  V^g.,  vol  ii.,  pt.  1,  p.  380. 

2  The  arrangements  and  characters  of  the  bordered  pits  of  the  tracheides  are,  however, 
•o  inconstant,  even  in  the  Araucarian  group,  that  little  value  can  be  attached  to  them  for 
determinative  purposes. 

3  '•  Fossil  Botany,"  Cambridge,  1891,  pp.  80-82. 

4  "Studies  in  Fossil  Botany,"  London,  1900,  p.  419. 
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with  true  coniferous  wood.  The  Oordaitean  stem,  for  example, 
exhibits  in  its  secondary  wood  tracheides  with  bordered  pits,  a 
character  for  long  supposed  to  be  typical  of  Coniferous  woods, 
and,  in  fact,  very  closely  resembling,  if  not  identical  with,  that 
of  Araucaria  itself.  Undoubted  stems  of  Cordaites  have  also 
yielded  in  the  earlier  portion  of  the  xylem  the  scalariforni  and 
spiral  elements  commonly  seen  in  many  other  plants. 

In  the  present  instance  the  wood  structure  has  been  carefully 
compared  with  sections  of  wood  taken  in  various  directions  from 
Araucaria  cunninghami  and  Dammara  australis.  For  the 
opportunity  of  examining  these  recent  woods  I  am  indebted  to 
Mr.  R.  H.  Walcott,  of  the  National  Museum. 

Occurrence  of  Palaeozoic  Fossil  Wood  in  Australia. — Silicified 
stems  and  roots  of  trees  have  long  been  known  to  occur  in  the 
upper  palaeozoic  strata  of  Queensland^  and  New  South  Wales.' 

With  regard  to  the  Queensland  occurrences  Jack  remarks  on 
the  silicified  wood  exposed  on  the  sides  of  Jack's  Creek,  as 
follows^: — "  About  a  mile  north  of  the  Bowen  River  a  thickness 
of  about  fifty  feet  of  greenish-gray  sandstone  is  seen,  containing 
numerous,  large,  drifted  coniferous  trees.  The  trees,  which  are 
silicified  to  a  black  flint,  and  sometimes  opalized,  occasionally 
retain  some  of  the  branching  roots.  Fragmentary  plant  remains, 
in  a  carbonized  condition,  are  also  common.  About  half  a  mile 
from  the  river  the  creek  divides  into  two  branches,  both  of  which 
show  for  some  distance  up  sections  of  the  greenish-gray  pebbly 
sandstone  with  silicified  drifted  trees.  One  tree  measured  thirty- 
one  feet  in  length  and  tapered  from  twelve  inches  to  three  inches 
in  diameter." 

The  same  author  mentions  other  large  silicified  trees,  about  a 
quarter  of  a  mile  west  of  Rosella  Creek,  in  one  of  which  he 
counted  about  thirty  rings  of  growth. 

Of  the  Upper  Bowen  formation  of  Walker's  Creek,  Jack 
remarks*: — "Some  sandstone  beds  in  the  neighbourhood  contain 
silicified  logs,  and  similar  logs,  evidently  weathered  out  of  the 

1  Etheridge,  Jun.,  and  Jack.    Oeol.  and  Pal.,  Queensland,  1892,  pp.  165, 166,  168, 175. 

2  Nicol,  Edinburgh  New  Phil.  Journ.,  vol.  iv.,  1832,  p.  153;  Clarke,  Quart.  Journ.  Geol. 
Soc,  vol.  iv.,  1848,  p.  60;  Dana,  Geol.  U.S.  Expl.  Exped.,  1849,  p.  714  ;  Eth.  Jun.,  Cat. 
Aust.  Fobs.,  1878,  p.  32  (footnote  «). 

3  Tom.  cit.,  p.  165. 

4  Tom.  cit.t  p.  168. 
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sandstonK,  bestrew  the  aurftuie  in  the  neighbourhood  bo  thicklj 
diat  OQQ  might  iumgine  a.  forest  to  li&ve  been  felled  on  the  spot 
and  sulisequeatly  petrified." 

It  ie  interesting  to  notice  tliat  these  coniferous  tree-remains  are 
not  confined  to  the  freshwater  (upper)  aeries  of  the  Bowaii  River 
Cohl  Field,  hut  that  they  are  also  found  in  the  marine  (middle) 


Afaucanioxylon    daintneei,    sp.    nov.       (Plate   XXVIir.(J 

Figs.  1-3;   Plate  XXIX.,  Figs.  1-3;  Plate  XXX.,  ilgs-  3-4).    ' 

die/  Characters. — Stem  sub 'elliptical  in  section  in  the  present 
example.  The  broken,  transverse  surface  shows  very  clearly  the 
succession  of  rings  of  the  wood  cells  (annual  rings).  Area  of 
pith  cells  very  restricted,  the  bundle  measuring  in  this  specimen 
'1.7  mm.  in  diameter.  The  pith  bundle  is  not  circuliir  in 
transverse  section  but  somewhat  elongated  in  one  direction,  and 
angular  on  tlie  periphery.  The  parenchymatous  cells  of  which  it 
JB  composeil  are  rectangular  to  polygonal  in  transverse  section. 
I'hey  are  made  out  with  difficulty  in  this  direction  on  account  of 
their  absorption  of  so  much  iron  oxide  along  with  their  siliciB- 
cation.  The  primary  xyleni  appears  to  consist  of  four  or  five 
rows  of  tracheides,  which  aliow  traces  of  scalariform  and  spiral 
structure  in  the  sections  taken  through  the  stem  in  a  radial  direo- 

The  tracheides  of  the  secondary  wood  are  sub-rectangular  in 
transverse  section,  and  run  in  series  of  4  to  6  between  the 
medullary  rays  in  plane  section.     No  resin  cells  were  noticed. 

The  radial  section  shows  the  pith  cylinder  to  be  immediately 
followed  by  the  short  series  of  scalariform  and  spiral  elements 
mentioned  above,  and  succeeded  by  the  secondary  xylem.  The 
ordinary  prosenchymatous  vessels  forming  the  wood  have  their 
radial  surfaces  crowded  with  bonlered  pits,  showing  the  central 
mark  as  an  oblique,  elliptical,  alit-like  depression,  and  similar 
to  those  in  both  the  Araucariae  and  the  Cordaiteae.  The  pits  are 
closely  adpressed,  but  generally  not  so  close  as  to  become  poly- 
gonal ;  they  occur  sometimes  in  single  rows,  but  more  often  in  as 
many  as  4  to  6. 


Upper  Palaeozoic  and  Mesozoic  Fossils.  321 

In  tangential  section  the  medullary  rays  are  in  single  rows. 
They  are  of  a  simple  type  and  therefore  do  not  carry  horizontal 
resin  canals,  as  in  the  fossil  wood  referred  by  Kraus^  to  the  type 
Pityoxylon. 

The  present  specimen  measures  in  its  longest  diameter  about 
9  cm. 

General  Remarks  on  the  Specimen  and  its  Alliances, — The 
stem  now  under  description  is  clearly  distinguishable  from  the 
wood  of  Cordaites,  on  account  of  the  definite  annual  rings  seen 
throughout  the  stem.  Although  these  rings  are  somewhat 
irregular  in  the  earlier  part  of  the  wood,  and  show  a  tendency 
to  thin  out  at  various  places,  causing  an  appearance  of  over- 
lapping, they  are  very  distinct  later  on,  and  throughout  each 
complete  ring  show  the  regular  transition  from  the  spring  to  the 
autumn  growth,  and  the  sudden  recurrence  to  the  former  with 
less  crowded  cell-structure.  This  feature  of  differentiated  wood 
cells  seems  to  be  unknown  in  Cordaites,  where  the  xylem  is 
practically  uniform  in  structure.^ 

The  most  important  factor,  however,  in  determining  the 
difference  between  the  Coniferous  w^od  and  Cordaites  is  the 
nature  of  the  pith  cylinder,  which  in  the  latter  is  unusually  thick 
and  transversely  ruptured,  so  as  to  leave  numerous  diaphragms 
separated  by  cavities. 

The  pith  is  very  small  in  our  specimen,  and  the  primary  xylem 
is  also  of  very  limited  extent. 

With  regard  to  the  bordered  pits  seen  in  the  radial  walls  of 
the  tracheides,  I  notice  that  in  our  specimen  of  Araucarioxylon 
they  agree  most  closely  with  those  seen  in  Daramara  australis, 
in  that  they  are  less  crowded  and  only  occasionally  polygonal. 
The  bordered  pits  in  the  tracheides  of  the  wood  of  Araucaria 
cunninghami  are  perhaps  more  comparable  with  those  seen  in 
Cordaites,  although  much  larger.  The  central  depression  is 
elliptical  and  oblique  in  all  four  types,  so  that  this  particular 
feature  cannot  be  relied  on  as  a  determinative  character. 

There  is,  therefore,  in  view  of  the  foregoing  statements,  no 
doubt  as  to  the  Coniferous  affinities  of  our  specimen. 

1  Tmn.  supra  cit.  See  also  Traite  de  Paleontologie.,  pt.  ii.,  1891,  Palaeophytologie,  by 
Schimper  and  Schenk,  p.  856,  fig.  417. 

2  Scott -Studies  in  Fossil  Botany,  p.  419. 
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Our  specimens  from  the  Irwin  River  district  are  entirely 
replaced  by  limonite,  but  so  perfectly  that  the  exact  form  of  the 
corallites  can  be  seen  under  a  slight  magnification,  as  well  as  the 
large  acanthopores,  supposed  to  be  a  distinguishing  feature  of 
this  species.  Other  points  worthy  of  notice  are  the  cylindrical 
and  branching  habit  of  the  corallum,  and  the  periodical  external 
thickening  of  the  corallites. 

Locality  a?id  Horizon.  —  Irwin  River  District,  Western 
Australia.     Carbo-permian.     [1397;  2159.]. 

Crinoidea. 

Several  pieces  of  crinoid  stems  occur  in  a  brown  sandy  matrix. 
The  colunmals  are  circular  in  section,  with  radially  striate 
surfaces,  and  having  a  small  circular  axial  canal.  They  appear 
to  belong  to  the  family  of  the  Actinocrinidae,  but  cannot  be 
determined  with  certainty,  as  no  remains  of  the  calyx  or  arms 
were  met  with.  Crinoid  stems  have  been  recorded  from  the 
Gascoyne  River,  Western  Australia,  by  A.  H.  Foord,^  who  states 
that  R  A.  Bather  regards  them  as  probably  referable  either  to 
the  Rhodocrinidae  or  Actinocrinidae. 

Locality  and  Horizon. — Irwin  River  district,  Western  Australia. 
Carbo-permian.     [2 110.] 

Brachiopoda. 
Derbyia  {cf.)  senilis,   Phillips,   sp. 

Spirifer  senilis,  Phillips,  1836.  Illustr.  Geol.  Yorkshire,  vol. 
ii.,  p.  216,  pi.  ix.,  fig.  6. 

Derbyia  senilis  (Phill.),  Etheridge  Jnr.,  1892  (in  Eth.  and 
Jack).      Geol.  and  Pal.  Queensland,  p.  246,  pi.  xii.,  figs.  1-6. 

The  only  specimen  in  our  collection  from  Daintree  is  a  cast 
in  limonite  of  the  interior  of  a  portion  of  the  dorsal  and  ventral 
valves.  The  surface  of  the  cast  clearly  shows  the  punctation  of 
the  shell,  as  innumerable  tiny  tubercles. 

Locality  a?td  Horizon, — Irwin  River  District,  Western  Aust- 
ralia.    Carbo-permian.     [2111 .]. 

1  Geol.  Mag.,  vol.  vii.  (1890),  p.  104. 
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I       Another  reason  fof  referring  the  present  specimen  to  the  genus  I 

[  or  type  of   Arauoarioxjion  is  the  absence  of  resin  cells  in  thA  '1 

medullary  r»ys  and  umong  the  vertical  trncheidea.  I 

It  differs  from   the  Cedroxylon   type  of    coniferous  wood — Go  4 

,    which  it  otherwise  bears    most    rtBemblance — not  only   in    the  | 

I    above  feature,  but  also  in  having  the  medullary  rays,  as  seen  in  I 

transverse  section,  more  widely  separated,  and  also  in  having  thfj  ■% 

I    bordered  pits  of  the  radial  walla  of  the  tracheides  disposed  in  1 

I  -several  rows,  instead  of  singly,  as  seems  to  be  the  general,  though  I 

I  not  invariable,  rule  in  Cedroxylon  I 

Enough  has  probably  been  said,  having  regard  to  the  limited  I 

k  niEiterial    iLt   prese  t   at  our  disposal,    upon    the   claims  of  the  ] 

i.  above  to   be  re^ardel      a  a   typical   Araucarioxylon,       This   has  J 

'   been    already    d     e   bv    Carruthers'   and    Etheridge,    Jan.,'   for  i 

\  the  fossil  wood  i  und       tl  e  Bowen  River  formation  ;  but  these  { 

f  Aothors  have  unfo  tun  tely  given   no  figures  or  description  of  ] 

any  definite  spec      e      s    tl  at  the  name  by  which  the  fossil  wood  1 

from  Queensland   was    previously  recoi'ded  must  now  lapse,  as  I 

Mr,  Etheridge  himself  suggests   when  recording  the  fossil  wood  I 

occurrences."       The     dia^ioais    now   given   will,    it    is    hoped,  • 

strengthen  the  cliiiui  of  the   Conifers  to  be  considered  as  liaving 

existed  indubitably  in  Carboniferous  times. 

Locality  and  Horizon. — Baron  River  (a  southern  tributary  oE 
the  Burdekin  River),  below  the  coal  seams,  Queensland. 
Carbo-pei-mian  (Bowen  River  Coal  Fields).  Coll.,  Hon.  Sir 
A.  C.  Gregoiy  and  R.  Daintree,  Esq.     [2235.]. 

ANIMALIA-OOELENTblRATA. 

Stenopora    leichardti,  Nieh.  and  Eth.,  Fil. 

Stenopora  leichardti,  Nicholson  and  Etheridge,  Jun.,  1886. 
Ann.  Mag.  Nat.  Hist.,  vol.  xvii.,  p.  179,  pi.  iii.,  figs.  7-8. 
Etheridge,  Jun.,  1892  (in  Etheridge  and  Jack).  Geol.  and  Pal., 
Queensland,  p.  204;  pi.  vi.,  figs.  9-10;  pi.  vii.,  fig.  2. 


1  Arauearoxylaa  iiicAol 

.■  riarn 

1880.  vol.  v.,  p.  328. 

i,<lim 

»£M.r.p«rt(. 

Etheridge.  Jun.    Proc.  B.  Fhyg.  Soc.,  Edln 
Canuthen  (ILS.),  Eth, ,  Jun.  (in  Eth.  uid  Jack).     QmI.  * 
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Our  specimens  from  the  Irwin  River  district  are  entirely 
replaced  by  limonite,  but  so  perfectly  that  the  exact  form  of  the 
corallites  can  be  seen  under  a  slight  magnification,  as  well  as  the 
large  acanthopores,  supposed  to  be  a  distinguishing  feature  of 
this  species.  Other  points  worthy  of  notice  are  the  cylindrical 
and  branching  habit  of  the  corallum,  and  the  periodical  external 
thickening  of  the  corallites. 

Locality  and  Horizon.  —  Irwin  River  District,  Western 
Australia.     Carbo-permian.     [1397;  2159.]. 

Crinoidba. 

Several  pieces  of  crinoid  stems  occur  in  a  brown  sandy  matrix. 
The  coluumals  are  circular  in  section,  with  radially  striate 
surfaces,  and  having  a  small  circular  axial  canal.  They  appear 
to  belong  to  the  family  of  the  Actinocrinidae,  but  cannot  be 
determined  with  certainty,  as  no  remains  of  the  calyx  or  arms 
were  met  with.  Crinoid  stems  have  been  recorded  from  the 
Gascoyne  River,  Western  Australia,  by  A.  H.  Foord,^  who  states 
that  F.  A.  Bather  regards  them  as  probably  referable  either  to 
the  Rhodocrinidae  or  Actinocrinidae. 

Locality  and  Horizon. — Irwin  River  district.  Western  Australia. 
Carbo-permian.     [2110.] 

Brachiopoda. 
Derbyia  {cf.)  senilis,   Phillips,   sp. 

Spirifer  senilis,  Phillips,  1836.  lUustr.  Geol.  Yorkshire,  vol. 
ii.,  p.  216,  pi.  ix.,  ^^^.  6. 

Derbyia  senilis  (Phill.),  Etheridge  Jnr.,  1892  (in  Eth.  and 
Jack).      Geol.  and  Pal.  Queensland,  p.  246,  pi.  xii.,  figs.  1-6. 

The  only  specimen  in  our  collection  from  Daintree  is  a  cast 
in  limonite  of  the  interior  of  a  portion  of  the  dorsal  and  ventral 
valves.  The  surface  of  the  cast  clearly  shows  the  punctation  of 
the  shell,  as  innumerable  tiny  tubercles. 

Locality  and  Horizon. — Irwin  River  District,  Western  Aust- 
ralia.    Carbo-permian.     [2111 .]. 


1  Geol.  Mag.,  vol.  vii.  (1890),  p.  104. 
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Strophalosia   clarket,  Etheridge,  ap.  \ 

Prodactus  clarkei,  Ethpridge,  1872.  Quart.  Journ.  Geol.  Soc, 
Tol.  xxviii,,  p.  334:,  pi  xvii.,  6ga,  2,  2,i,  b;  pi.  xviii.,  figs.  4,  4d. 

StrophaJoaift  clarkei  (Eth.),  Etheridge  Jun.,  1893.  (lo  Eth.  and 
Jack).  Geol.  and  Pal.,  Queensland,  p.  258,  p).  siii.,  BgB,  12-17; 
pt.  xiv.,  fig.  19. 

A  dorsal  and  a  veutral  valve  occur  separately  in  the  present 
collection.  Foord'  records  this  shell  from  the  Kimberley 
Distriet,  Western  Australia. 

Locitlity  and  Horisnn. — -Irwin   River  Diitrict,  Western  Aust-  ■ 
r;i.lia.      Carbo-permiiin.      [3163-4.].  J 

ProdUCtUS    UndatUS,    Defraiice.  I 

Productufiundatua,  Defrnnce,  1826.  Diet.  Sti.  Nat.,  vol.  xliii., 
p.  354. 

Foord,  1890.    Geol.  Mas-,  vol.  vii.,  p.  152,  pi.  vii.,  fig.  6. 

This  species  has  already  been  recorded  from  the  Irwin  River 
District  by  Poord.  We  have  two  specimens  which,  although 
internal  moulds  of  the  shell,  slinw  the  bases  of  the  spines,  and 
the  undulating  wrinkles  of  the  shell  itself. 

Localily  and  Horizon. — Irwin  Biver  District,  Western  Aus- 
tralia.     Carbo-perniian.      [1385.6]. 

Produotus    COra,    d'Orbigny. 

Productus  cora,  d'Orbigny,  1842.  Voy.  Am^rique  m^rid., 
vol.  iii.,  pts.  3  and  4,  p.  55,  pi.  v.,  figs.  8-9. 

P.  cora,  d'Orb.,  Etheridgfl,  Jun.,  1892  (in  Eth.  and  Jack). 
Geol.  and  Pal.,  Queensland,  p.  248;  pi.  xii.,  fig.  14;  pi.  xiiL, 
fig.  1  i  pi.  xxxviii,,  fig.  11. 

The  examples  in  the  present  aeries  are  chiefly  contained  in  a 
large  block  of  limonitic  sandstone.      One  of  the  valves  measures 

5  cm.  in  width,  and  a  little  over  4  cm.  in  length ;  whilst  another 
imperfect  specimen  must  have  measured  when  complete  between 

6  and  7  cm.  in  width. 

These  specimens  are  denuded  of  spines,  but  traces  of  them  are 
seen  in  the  surrounding  matrix.      Some  of  the  valves  show  the 
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wrinklings  at  the  cardinal  angles,  and  faint  concentric  folds  on 
the  surface  of  the  shell. 

Locality  and  Horizon, — (?)  Bo  wen  River  Coal  Field,  Queens- 
land. Carbo-permian.  Coll.  and  presented  by  R.  Daintree,  Esq. 
[2112-3]. 

Spirlfer    convolutus,  Phillip,  sp. 

Spirifera  convoluta,  Phillips,  1836.  lUustr.  Geol.,  Yorkshire, 
vol.  ii.,  p.  217,  pi.  ix.,  fig.  7. 

This  species  has  been  previously  recorded  from  beds  of  similar 
age  on  the  Gascoyne  River. 

A  specimen  of  this  shell  in  a  brown  sandstone  matrix  occurs 
in  the  present  collection. 

Locality  and  Horizon, — (?)  Bo  wen  River  Coal  Field,  Queens- 
land. Carbo-permian.  Coll.  and  presented  by  R.  Daintree,  Esq. 
[2 166  J. 

Splrifer  (Martiniopsis)  subradiatus,  Sow. 

Spirifera  subradiata,  Sowerby,  1844,  in  Darwin's  Geol. 
Observations  Vole.  Ids.,  p.  159. 

One  specimen  of  the  above,  of  a  transversely  oval  form,  occurs 
in  our  series,  presented  and  collected  by  Daintree. 

Locality  and  Horizon, — (?)  Bowen  River  Coal-field,  Queensland. 
Carbo-permian.     [211 4]. 

Pelecypoda. 
Sanguinolites  {cf,)  hibernicus,  Hind. 

Sanguinolites  hibernicus,  WheeltonHind,  1900.  Pal.  Soc.  Mon. 
— Brit.  Carb.  Lamell.,  pt.  v.,  p.  375,  pi.  xli.  figs.  1-4. 

A  cast  of  an  ovate  elongate  shell  with  prominent  umbones 
occurs  in  this  series,  and  seems  closely  allied  to  the  above  species. 
The  concentric  sulcate  ornament  on  the  shell-surface  is  fairly 
regular.     The  cast  is  haematitic  in  composition. 

Locality  and  Horizon,  —  Irwin  River  District,  Western 
Australia.     Carbo-Permian.     [2118]. 

Allorisma  (cf,)  maxima,  Portlock,  sp. 

Sanguinolaria  maxima,  Portlock,  1843.  Rep.  Geol.  London- 
derry, p.  434,  pi.  XXX vi.,  figs.  Li,  b. 


326     Proceedings  of  the  Royal  Society  of  Victoria. 

Allorisma  maxima  (Portlock),  Hind,  1890.  Pal.  Soc.  Mon. — 
Brit.  Carb.  Laraell.,  pt.  v.,  p.  419,  pi.  xlvii.,  figs.  5-7a. 

Our  specimen  is  a  cast  of  a  left  valve  and  part  of  the  right, 
preserved  in  a  limonitic  sandy  matrix.  The  surface  of  the  cast 
next  the  shell  is  smooth  and  shows  the  sulcate  ornament  very 
clearly.  The  valve  is  somewhat  straight  on  the  ventral  edge, 
gibbous  in  front  of  the  beaks,  and  compressed  behind.  It  compares 
very  closely  with  the  above  species. 

Locality  and  Horizon. — Irwin  River  District,  Western  Australia. 
Carbo-permiau.     [2165]. 

Allorisma    curvatum,    Morris. 

Allorisma  curvatum,  Morris,  1845  (in  Strzelecki's  Phys.  Descr. 
N.S.W.  and  Van  Dieman's  Land),  p.  170,  pi.  x.,  fig.  1. 

A  large  specimen,  which  must  have  measured  16  cm.  in  length 
when  complete,  occurs  in  the  present  series.  It  is  an  internal 
cast  of  the  two  valves,  which  had  been  slightly  displaced  before 
the  infilling  of  the  interior. 

Locality  and  Horizon. — Irwin  River  District,  Western  Australia. 
Carbo-permian.     [1387]. 

Cephalopoda. 
Goniatites   micromphalus,   Morris,  sp. 

Bellerophon  nucromphalus,  Morris  (in  Strzelecki's  Phys.  Descr. 
N.S.W.,  p.  288,  pi.  xviii.,  tig.  7). 

Goniatites  micronif)halus  (Morris),  de  Koninck,  1877. 
Reclierches  sur  les  Fossiles  Paleozoiques  de  la  Nouvelles-Galles 
du  Sud  (Australie),  p.  339,   pi.  xxiv.,  fig.  5. 

Foord,  1890.     Gaol.  Mag.,  vol.  vii.,  p.  104.  pi.  v.,  figs.  10-10^. 

Etheridge,  Jun.,  1892  (in  Etheridge  and  Jack).  Geol.and  Pal., 
Queensland,  p.  294. 

Goniatites  (Prolecanites?)  micromphalus  (Morris),  Etheridge, 
Jun.,  1894.  Rec.  Geol.  Surv.  N.8.W.,  vol.  iv.,  pt.  1,  p.  36, 
pi.  vii.,  figs.  9-14. 

This  form  has  already  been  recorded  from  Western  Australia, 
from  Liverynga,  Kimberley  District,  by  Foord.^ 

1  Loc.  supra  cit.,  p.  104. 
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A  neat  cast  in  limoniti(;  limestone  occurs  in  the  present  series. 
Locality  and Horizo7i, — Irwin  River  District,  Western  Australia. 
Carbo-permian.     [1383.]. 


Fossils     prom     the    Jurassic     op     the    Greenough    River 

District,  Western   Australia. 

Collected  por  the  Hon.  Sir  A.  C.  Gregory,  and  Presented 

BY  THE   Late   R.    Daintree,    Esq.^ 

Mollusca-Pelecypoda. 

C  U  C  U 1 1  aea,    Lamarck. 

Cucullaea   semistriata,   Moore. 

Cucullaea  semistriata,  Moore,  1870.  Quart.  Journ.  Geol.  Soc, 
vol.  xxvi.,  p.  250,  pi.  xiv.,  tig.  3. 

This  species  was  originally  recorded  by  Moore  from  the 
Greenough  River  district,  and  it  appears  to  be  restricted,  so  far 
as  recorded,  to  this  part  of  Western  Australia.  Mr.  Etheridge, 
Jun.,  mentions  a  fossil  comparable  with  this  species,  and  from  the 
above  locality,  in  the  Pax  ton  collection  of  Western  Australian 
fossils  in  the  Department  of  Mines  at  Sydney.^  It  also  occurs  in 
the  Gabriel  collection  from  Geraldton,  along  with  at  least  two 
other  species  of  the  genus. 

In  the  present  series  there  are  portions  of  two  left  valves,  one 
being  fairly  complete.  The  matrix  from  this  and  another  shell 
(Trigonia)  yielded  numerous  species  of  microzoa.* 

Locality  and  Horizon. — Greenough  River  District,  Western 
Australia.     Jurassic.     [2060-1.]. 

Trigonia,    Brugui^re. 

Trigonia    moorei,  Lycett. 

Trigonia  moorei,  Lycett,  1870  (in  Moore's  paper).  Quart. 
Journ.  Geol.  Soc,  vol.  xxvi.,  p.  254,  pi.  xiv.,  figs.  9,  10. 

1  Besides  the  following  series,  I  have  described  7  spp.  and  vars.  of  Ostracoda,  and  23 
spp.  and  vars.  of  Foraminifera,  from  material  out  of  the  same  collection.    See  antea,  p.  186. 

2  Ann.  Rep.  Dept.  Mines,  Sydney,  for  1889  (1890),  p.  289,  Appendix  No.  6c. 

3  These  form  the  subject  o'  a  separate  paper. 
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This  Bpeeies,  which  was  originally  recorded  from  Westera 
Australia,  is  represented  by  three  specimens  in  the  present  coUec' 
tioii.  Two  of  these  are  rather  young  valves,  the  third  ia  an  adult 
form  with  the  concentric  ridges  less  prominent  and,  perhaps, 
partly  worn  down. 

As  an  additional  instance  of  the  atiinity  of  the  Indian  with  the 
Australian  Jurassic  fossils,  attention  is  drawn  to  the  remarks  by 
Di-.  F.  L.  Kitchen  respecting  Trigonia  dhosaensis.  Referring  to 
the  relatively  cOArsc,  raised  ornaments  on  the  marginal  carina, 
con-esponding  in  number  to  the  ribs  of  the  flank,  he  says  : — "  It 
is  a  noteworthy  fact  that  this  feature  is  well  developed  also  in 
T,  moorei,  Lycett,  from  Western  Australia,  to  which  T.  dhosaensis 
shows  other  such  striking  points  of  resemblance  as  to  sugge.^t 
near  afflnity."'^ 

Locality  and  Horizon. — Greenougli  River  District,  Western 
Australia.     Jurassic,     [2064-6.  j. 

I  Pecten,   O.  F,  Miiiier.  ^ 

r  Peoten   cinctus,  Sowerby.  3|| 

Pecten  cinctus,  Sowerby,  1823.  Min,  Confh.,  vol.  iv,,  p.  96, 
pi.  371. 

Moore,  1870.    Quart.  Journ.  Geol.  Soc.,  vol.  xxvi.,  pp.  231, 232. 

This  is  one  of  the  fossils  recorded  by  Chas.  Moore,  of  Bath, 
England,  from  Western.  Austi'alia,  and  which  is  well-knowu  as 
an  English  Inferior  Oolite  fossil. 

The  solitary  specimen  of  P.  cinctus,  in  the  Paintree  and 
Gregory  collection  from  the  Greenough  River  District,  is 
imperfect  Quite  lately,  however,  the  collection  of  Western 
Australian  fossils  in  the  Museum  has  been  enriched  by  the 
donation  of  a  series  of  Jureissic  fossils  from  Geraidton,  by  Chas. 
Gabriel,  Esq.,  which  includes  four  specimens  of  this  particular 
shell,  thus  enabling  one  to  make  a  more  satisfactory  comparison 
of  the  Australian  with  the  British  examples. 

When  complete,  the  specimen  from  the  Daintree  and  Gregory 
collection  must  have  been  about  1  Gem.  in  width;  one  example 
in  the  Gabriel  collection  measures  even  slightly  more  than  that 
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P.  cinctus  is  recognized  by  the  nearly  circular  outline,  with 
fairly  small,  sub-equal  auricles.  The  surface  of  the  valves  is 
broken  up  by  thin,  concentric  laminae,  more  or  less  erect,  and 
the  sliell  is  ornamented  with  tine,  cloaely-set,  radial  striae. 
AuHcIrs  stroDgl7  marked  with  closely-set  ridges,  slightly 
flexuose.     Right  valve  a  little  more  convex  than  the  left 

The  outer  layer  of  the  shell  has  in  some  cases  been  almost 
entirely  removed,  and  the  intermediate  layer  shows  weathered 
out  on  its  surface  a  plexus  of  ramifying  tunnels,  now  infilled  with 
matrix  ;  they  are  most  probably  the  work  of  a  parasitic  boring 
organism  (?  fungus),  but  coarser  than  either  Duncan's  Palaeachlya 
or  Bornet  and  Flahault's  Ostracoblabe.  The  average  diameter 
of  these  tubes  is  about  0.4  mm.  Besides  this,  there  also  occurs 
in  one  of  the  shells  a  much  coarser  kind  of  perforation,  which 
does  not  conhne  itself  to  one  layer  of  the  sheU  but  passes  through 
at  all  angles,  and  ita  character  makes  it  presumably  referable  to 
a  boring  sponge  of  the  family  Ciionidae.  Neither  of  these 
borings  yield  any  residual  structure  which  would  assist  in  their 
identification. 

Locality  and  Horizon. — Greenough  River  District,  Western 
Australia.     Jurassic.     [2062]. 

Ctenostreon,  Eichwald. 

Ctenostreon  pectiniformis,  Schlotheim,  sp, 

(PI.  XXX.,  Fig  1). 

Ostracites  pectiniformis,  Schlotheim,  1820.  Petrefactenkunde, 
i.,  p.  231. 

Lima  proboscidea.  Sow.,  1821.  Min.  Conch.  Gt.  Brit,  vol.  iii., 
p.  115,  pi.  cclxiv. 

Moore,  1870.  Quart.  Journ.  Geol.  Soc.,  vol.  xsvi.,  pp.  231, 
23-2. 

Ctenostreon  pectiniformis  (Schloth.),  Etheridge,  Jun.,  1901. 
Records  Austr.  Mus.,  vol.  iv.,  No.  1,  p.  14. 

There  is  a  left  valve  representing  the  above  species  in  the 
Daintree  and  Qregory  collection,  which  at  first  sight  seemed  to 
present  almniifc  specific  difierences  from  the  specimens  already 

uieil    by  t       KboTo-aomed  authors,  and  others  mentioned  in 
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Mr.  Etheridge,  Jun's.  more  copious  synonymy  in  the  Records  of 

the  Australian  Museum. 

The  points  of  diSerencie  in  our  specimen  cotieist  in  ibe  greater 
length  of  the  cardinal  line  as  compared  witli  typical  British  speci- 
mens' ;  in  the  strong  and  well-developud  auricle  at  the  anterior 
end  of  the  hinge-line ;  and  the  sliarper  ridges,  with  pronounced 
tubular  spines,  formed  by  the  intersection  of  costae  with  lamellae, 
especially  towards  the  ventral  margin.  By  Mr.  Gftbriel's  donation 
I  am  enabled  to  compare  the  specimen  now  figured  with  similar 
fossils  from  Geraldton,  which  leads  one  to  conclude  that  it  is  only 
an  extreme  variety  of  C.  pectiniformis.  The  Bpecimeiis  in  the 
Gabriel  collection  also  show  the  variation  in  shell-sculpture  in 
this  species,  due  to  the  condition  of  the  shell  in  relation  to  its 
preservation  or  decortication,  the  better  preserved  specinteiia 
usually  having  sharply  ridged  cost*. 

Locality  and  Mvriemi.—Geeenaugh  River  District,  Western 
Australia.     Jurassic.     [2063].  ^ 

Astarte    cliftoni,  Moore.  ^H 

Aatarte  cliftoni,  Moore,  1870.  Quart,  Journ.  Geo!.  Soc., 
vol.  xxvi.,  p.  249,  pi.  xiii.,  tig.  10. 

A  perfect  specimen  with  united  valves  occurs  in  our  series. 
Moore  records  it  from  the  same  locality. 

Locality  and  /Tmscw.— Greenough  River  District,  Western 
Australia.     Jurassic.     [2067.]. 

Ckphalopoda-Amhokoidea. 

Normannites,   Munier  Cbalnias. 

Normannltes    australe,    Crick  sp. 

Ammonites  inacrocephalus,  Moore  (non  Schlotheim),  1870. 
Quart.  Journ.  Geol.  Soc.,  vol.  xxvi.,  pp.  227-232,  pi.  xv,,  fig.  5. 

Ammonites  (Stephanoceras)  australe,  Crick,  1894.  Qeol. 
Mag.,  Dec.  iv.,  vol.  1,  p.  391,  pi.  xii.,  figs.  ^a-U. 

Our  specimen  is  fairly  well  preserved,  but  incomplete  towards 
the  extremity  of  the  last  whorl,  and  having  the  umbilicus  filled 

1  EianpHSsd  In  the  Wright  tnUectlon  ot  Oolite  foidla  Id  the  NMIonM  MuMum. 
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with  a  tenacious  matrix.  The  suture  lines  are  obscure.  The 
present  specimen  is  smaller  than  that  described  by  Crick,  having 
a  diameter  of  45  mm.,  and  with  the  width  measurement  of  the 
last  whorl  of  19  mm. 

This  species  was  recorded  by  Crick  from  the  same  locality  as 
ours,  and,  as  that  author  remarks,^  it  is  evidently  allied  to 
Ammonites  braikenridgii,  Sowerby,  and  which,  according  to 
Munier  Chalmas,  is  the  type  form  of  the  genus  Normannites. 
Moore's  specimen  evidently  came  from  the  same  district  as  the 
above. 

Locality  and  Horizon. — Greenough  River  District,  Western 
Australia.     Jurassic.     [2068.]. 

Perisphi notes,  Waagen. 

Perisphinctes  championensis,  Crick. 
(Plate  XXX.,  Fig.  2). 

Ammonites  (Perisphinctes)  championensis.  Crick,  1894.  GeoL 
Mag.,  Dec.  iv.,  vol.  i,  p.  436,  pi.  xiii.,  figs.  2ia-€. 

The  specimen  figured  by  Crick  is  precisely  similar  to  the  pre- 
sent example  in  its  essential  characters,  so  far  as  the  preservation 
of  the  latter  enables  one  to  see.  The  inner  whorls  are  obscured 
by  a  tenacious  matrix. 

The  dimensions  of  the  present  specimen  are  somewhat  greater 
than  those  given  by  Crick,  and  are  as  follows : — 

Diameter  of  shell  ...  ...        1 35  mm. 

Width  of  umbilicus,  about  ...         45  mm. 

Height  of  outer  whorl     ...  ...         60  mm. 

Thickness  of  outer  whorl  ...  46  mm. 

An  extremely  interesting  feature  is  exhibited  in  this  specimen 
in  the  occurrence  of  the  aptychus,  lying  towards  the  extremity  of 
the  last  whorl  of  the  shell  and  close  against  the  ventral  surface 
of  the  living  chamber.  It  was  revealed  by  the  fracture  and 
removal  of  one  side  of  the  outer  whorl  of  the  ammonite  shell. 
One  valve  of  the  aptychus  is  nearly  complete,  with  a  portion  of 
the  adjoining  plate ;  the  apparent  line  of  junction  of  the  two 
halves  in  this  instance  is,  however,  misleading,  as  they  are  the 

1  Loe.  cit.,  p.  392. 
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onter  borders  of  the  two  valves,  braught  into  approximatioo  by 
pressure.  The  pliktes  of  tins  aptychua  are  rather  thin,  a  usual 
character  in  those  knowo  to  occur  in  the  Perisphinctidae.  In  this 
example  the  aptychu3  has  almost  entirely  lost  the  outer  granular 
layer — ^all  but  one  small  patch  lying-  near  to  the  fractured  shell 
of  the  amDionite.  That  which  is  probably  the  outer  surface  of 
the  intermediate  layer  of  the  aptychus  is  smooth,  sparsely  and 
finely  punctate,  and  the  surface  is  traveraed  by  curved,  distant, 
■lightly  depressed  folds  or  iinbr'i cations  (in  plaoes),  The  granu- 
late condition  of  the  outer  layer  cori-esponds  with  Zittel's  group, 
the  Gi-aiiulosi,  to  which  the  Perisphinctidae  seem  to  belong. 

Locality   and  Horizon.  — Greenough   River    District;,   Western 
Auabralia.      Jurassic.      [2069.] 


Species  Rp.ookded  in  the  Forbooing  Papbh. 
The  asterisk  denotes  its  ocourrence  for  the  first  time  froui  that  localitr. 

Xiepidodendron  australe,  McCoy.       Carboniferoub ;    Drummond 

Range,  Q. 
*Phyllotheca  austmlis,  Brongn.     Carbo-pei-raian  ;  Baron  R.,  Q. 
*Archaeocalamite8     aci'obiculatua     (Schlotli).         Carbo-permian.  J 

Baron  R.,  Q. 
*Gloasopteris  browniana,  Brongn.    Carbo-permian  ;    Baron  R,,  Q. 
*Gloa8opteris  ampla,  Dana.     Carbo-perinian  ;  Baron  R.,  Q. 
*Gloasopteris    parallela,    Feistmantel.       Carbo-permian;    Baron 

R.,  Q. 
*Araucarioxyloii  daintreei,  sp.  nov.  Carbo-permian  ;  Baron  R.,  Q. 
*Stenopora   leichhardti,    Nich.    and    Eth.,  Fil.     Carho-permian  - 

Irwin  R.  District,  W.A. 
Crinoid  stems.     Carbo-pennian ;    Irwin  R.  District,  W.A. 
♦Derbyia   {cf.)   senilis    (Phillips).        Carbo-permian ;    Irwin    R. 

District,  W.A. 
*Strophalosia   clarkei    (Etheridge).     Carbo-permian ;    Irwin     R. 

District,  W.A, 
Productus  undatus,  Defrance.  Carbo-pemiinn  ;  Irwin  R.  District, 

W.A, 
Productus  cora,  d'Orbigny.     Carbo-permian ;    (1)  Bowen  R.  Coal 

Field,  Q. 
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*Spirifer    convolutus     (Phillips).       Carbo-permian ;      Irwin    R. 

District,  W.A. 
*Spirifer     (Martiniopsis)     subradiatus,     Sow.       Carbo-permian; 

(?)  Bowen  R.  Coal  Field,  Q, 
*Sanguinolites  (c/,)  hibernicus,  Hind.  Carbo-permian ;  Irwin  R. 

District,  W.A. 
♦AUorisma  (cf.)  maxima  (Portlock).     Carbo-permian  ;  Irwin  R. 

District,  W.A. 
*Allorisma  curvatum,  Morris.  Carbo-permian ;  Irwin  R.  District, 

W.A. 
*Goniatites  micromphalus  (Morris).      Carbo-permian  ;  Irwin  R. 

District,  W.A. 
Cucullaea  seniistriata,  Moore.  Jurassic ;  Greenough  R.   District, 

W.A. 
Trigonia   moorei,    Lycett.       Jurassic ;    Greenough    R.    District, 

W.A. 
Pecten  cinctus.  Sow.     Jurassic;  Greenough  R.  District,  W.A. 
Ctenostreon  pectiniformis   (Schlotheim).      Jurassic ;  Greenough 

R.  District,  W.A. 
Astarte  cliftoni,  Moore.    Jurassic  ;  Greenough  R.  District,  W.A. 
Normannites  australe  (Crick).    Jurassic ;  Greenough  R.  District, 

W.A. 
Perisphinctes    championensis.  Crick.      Jurassic  ;    Greenough   R. 

District,  W.A. 

EXPLANATION    OF    PLATES. 

Plate    XXVII. 

Fig.    I. — Lepidodendron  australe,   McCoy.      Leaf  cushions  and 

vascular     impressions.  Carboniferous ;      Wynn 

Creek,  Queensland.     [1335].      x   3. 

2. — Portion  of  the  lower  surface  of  leaf  of  Lepidodendron 
australe,  with  prominent  mid-rib.  Carboniferous ; 
Drummond  Range,  Queensland.   [2161].    Nat.  size. 

3. — A  (?)  sporophyll  of  Lepidodendron  fruit  (Lepidostrobus), 
associated  with  L.  australe.  Carboniferous  ;  Drum- 
mond Range,  Queensland.     [2161].      x  3. 

4. — Portions  of  four  leaf -cushions  on  stem  of  Lepidodendron 
australe,  showinjGf  at  the  extreme  top  of  the  lower 
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cushion  a  trace  of  the  (?)  ligule.  The  sub-epidermal 
surface  with  parenchymatous  tissue.  Carboni- 
ferous; Drummond  Range,  Queensland.  [1376]. 
X   6. 

5. — Portion  of  a  stem  of  Lepidodendron  australe,  evidently 
from  near  the  end  of  a  terminal  branchlet,  showing 
fundamental  parenchymatx)us  tissue,  traversed  by 
strengthening  plates  of  sclerenchyma.  Carboni- 
ferous; Drummond  Range,  Queensland.  [1376], 
X  6. 

6. — An  imbricated  (?)  terminal  bud,  possibly  belonging  to 
Phyllotheca  australis,  or  to  Archaeocalamites  scro- 
biculatus.  Carbo-permian  ;  Baron  River,  Queens- 
land.     [2167].      X   2. 

7. — Strobilus  of  Phyllotheca  australis,  attached  to  a  whorled 
leaf-sheaf.  Carbo-permian  ;  Baron  River,  Queens- 
land.    [1381].      X  4. 

8. — Part  of  stem  of  Archaeocalamites  scrobiculatus.  Carbo- 
permian ;  Baron  River,  Queensland.  [1381].  Nat. 
size. 

9. — Portion  of  the  nodal  area  of  Archaeocalamites  scrobicu- 
latus, with  leaf  scars.  Carbo-permian ;  Baron 
River,  Queensland.     [1381].       x    4. 

Plate   XXVIII. 

Fig.    1. — Araucarioxylon  daintreei,  sp.  nov.     Stem  transversely 

fractured,  showing  growth  rings  of  the  xylem 
extending  close  to  the  centre.      [2235].     Nat.  size. 

2. — A.  daintreei,  sp.  nov.  Transverse  section  of  wood. 
X    180. 

3. — A.  daintreei,  sp.  nov.  Radial  section  of  wood,  showing 
pitted  tracheides.      x    180. 

Plate    XXIX. 

Fig.    1. — Araucarioxylon  daintreei,  sp.  nov.     Radial  section  of 

wood.      X    180. 
2. — A.    daintreei,   sp.    nov.       Tangential  section  of   wood. 
X   180. 


Proc.  R.S.  Victoria,  1903.    Plate  XXVIII. 
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Proc.  tt.S.  Vicioria,  t9d3.     Plaie  XXX. 
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3. — A.  daintreei,  sp.  no  v.     Radial  section  of  wood  from  the 
centre,  showing  pith  cells,      x   180. 

Plate  XXX. 

Fig.    1. — Ctenostreon     pectiniformis.        Schlotheim,    sp.      Left 

valve.     Nat.  size.     [2063]. 
2. — Perisphinctes    championensis,     Crick.        One-half     of 

aptychus.     Nat.  size.      [2069]. 
3. — Araucarioxylon  daintreei,  sp.   nov.      Radial  section  of 

wood,    showing    tracheides    with     bordered    pits. 

X   230. 
4. — A.  daintreei,  sp.  nov.     Radial  section,  showing  scalari- 

form  tracheides  of  the  protoxylem.      x   230. 


Art.     XIX. — Neiv  or  Little-Known  Victm^ian  Fossils  in 

the  National  Museum. 

Part  III. — Some  Palaeozoic  Ptbropoda. 

By  FREDERICK  CHAPMAN,  A.L.S.,  <fec., 

National  Museum. 

(With  Plate  XXXI.). 
[Bead  8tli  December,  1903]. 

With  regard  to  the  zoological  relationship  of  the  fossils 
described  in  this  paper  there  is  much  diversity  of  opinion,  and 
they  are  here  referred  to  the  Pteropoda  with  a  certain  amount  of 
reserve.  Nicholson  has  shown  that  by  the  presence  of  a  bulbous 
commencement  or  protoconch,  Tentaculites,  one  of  the  genera 
now  described,  seems  to  bear  a  decided  relationship  with  the 
more  recent  pteropods,  as  Clio.  The  absence  of  any  signs 
of  attachment  to  a  foreign  body  which  might  be  seen  on  the 
shell,  as  well  as  its  general  structure,  precludes  one  from  referring 
the  typical  Tentaculites  to  the  Tubicolar  Annelides,  as  some 
have  done. 

Haeckel  and  Pelseneer,  on  the  other  hand,  exclude  all  pre- 
tertiary  forms  from  the  group  of  the  Pteropoda. 

So  far  as  the  present  evidence  goes,  the  Palaeozoic  examples  of 
Styliola  and  Tentaculites  seem  to  be,  zoologically,  closely  related, 
the  former  genus  being  usually  distinguished  by  the  absence  of 
annulations  on  the  shell -surface,  and  it  is  either  smooth  or 
striated  transversely.  In  Tentaculites  the  shell-wall  is,  as  a  rule, 
much  thicker,  although  some  species  have  quite  a  thin  shell,  as, 
for  example,  that  now  described  under  the  name  of  T. 
matlockiensis. 

The  species  of  Hyolithes  described  in  this  paper  belong  to  the 
genus  in  its  restricted  sense ;  that  is  to  say  they  have  the  margin 
of  the  flattened  side  of  the  shell  projecting  considerably  beyond 
the  opposite  wall. 
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The  species  described  here  from  the  Melbournian  series  are  : — 
Coleolus  (?)  aciculuiD,  J.  Hall. 
Hyolithes  novellus,  Barrande. 

„  spryi,  sp.  no  v. 

Conularia  ornatissima,  sp.  no  v. 
From  the  Yeringian  series — 

Conularia  sowerbii,  Defr. 
From  beds  probably  higher  in  the  series  than  the  preceding — 
Styliola  iissurella,  J.  Hall,  var.  multistriata,  var.  nov. 
Tentaculites  matlockiensis,  sp.  nov. 
On  examining  the  above  list,  but  excluding  the  Styliola  and 
Tentaculites,    which  occur   on  a  higher  horizon,   one   is    struck 
with  the  mixed  character  of  the  Silurian  fauna  in  and  around  the 
Melbourne  area. 

Two  of  the  species  recorded,  viz.,  Hyolithes  novellus  and 
Coleolus  (?)  aciculum  are  found  elsewhere — in  Bohemia  and 
North  America — in  Devonian  strata.  Another  is  closely  related 
to  an  Upper  Ordovician  form,  whilst  one  species  cannot  be 
separated  from  the  well-known  Conularia  sowerbii,  which  ranges 
from  the  top  of  the  Ordovician  (Bala  beds)  to  the  Ludlow  series 
in  Britain. 

Genus    Styliola,    Lesueur. 

Styliola    fissure  I  la,    J.    Hall,  var.    multistriata,    var.    nov. 

(Plate  XXXI.,  Figs.  4-6). 

Description. — The  shell  is  in  the  form  of  a  slender,  tapering 
cone,  with  a  minute  bulb  at  the  apical  end.  The  Victorian 
specimens  cannot  be  separated  specifically  from  Hall's  S. 
fissurella,^  but  differ  from  it  in  a  varietal  manner,  by  having  the 
surface  marked  with  very  fine  and  regular  transverse  lines  of 
growth.  The  Victorian  specimens  average  about  2.5  mm.  in 
length.  The  American  specimens  are  very  va,riable  as  to  orna- 
ment, but  they  do  not  show  so  constant  a  character  in  the 
lineation  of  the  shell  as  do  our  specimens. 

The  shells  as  they  occur  in  the  shale  are  somewhat  flattened, 
but,  from  the  fact  of  their  being  so  minute,  they  have  sometimes 

1  Tentaculites  fiaaurella,  J.  Hall.  Geol.  N.Y.  Surv.,  Fourth  Geol.  Diatr.,  1843,  p.  180, 
fi^s.  9  and  10  ;  p.  222,  fi^.  4. 

Styliola  flasurella.  Hall.     Pal.  N.Y.,  vol.  v.,  pt.  ii.,  1879,  p.  17H,  pi.  xxxIa.,  flgfs.  1-80. 


^ 


838     Proceedings  of  the  Royal  Sodaty  of  Victoria. 

escaped  corapression.     The  upper  half  of  the  tihell  is  marked  b^ 

a,  longitudinnl  meditin  depressioa  or  fracture. 

The  apeciea  itself  was  origiiially  recorded  from  the  Mareellua 
shale,  and  the  lower  purt  of  the  Hamilton  group,  in  the  States  of 
New  York  and  ladiftna, 

Ocmrrtiice  and  Horhon. — This  variety  ia  found  in  great 
abundance  in  the  bluiah-grey  shales  of  McMahoa's  Creek  (from  the 
Department  of  MiiiKB,  3778).  [1185  and  2357-60].  Also  from 
the  haid  blue  ahales  at  the  mouth  of  Starvation  Oreek  (Depart- 
ment of  Mines,  3368).  [2361].  Both  are  from  the  Upper  Yarra 
district.  Some  of  the  rock  specimens  are  largely  composed  of 
these  tiny  shells.  The  latter  are  usually  superlicially  stained  by 
limonite,  whichcauses  them  to  stand  oat  in  contrast  to  the  matrix 
r  Devonian. 


of  the  rock.     Silu 

Genus  Tentaculites,  Schlotheim. 

Tentaculites  matlockiensis,  sp.  nov. 

(PI.  XXXI,,  Figs.  1,  3,  3,  .5). 

Description. — Shell  conical,  tapering,  but  broader  at  the  of 
end  than  iij  usual  in  this  genus.  Shell  substance  thin,  as  in 
Styliola,  but  having  distinct  annuli,  as  in  the  typical  forme  of 
Tentaculites.  Apical  portion  bulbous,  sometimes  apiculate,  and 
uccasionally  with  an  overhanging  flange.  Margin  of  the  orifice 
undulate,  and  with  a  vertical  slit  or  sinus  in  a  line  with  the 
median  depression  of  the  shell-surface.  A  transverse  section  of 
the  shell  shows  it  to  be  thinner  in  the  neighbourhood  of  this 
depression,  and  the  example  figured  (Fig.  5)  has  a  tubular 
enclosure  which  has  the  appearance  of  a  small  siphuncle  or 
ventral  canal.  The  proximity  of  this  tube  to  the  wall  of  the 
shell  seems,  however,  to  be  unfavourable  to  the  idea  of  its 
relationship  to  the  Cephalopoda,  to  which  it  might  otherwiiie 
point.  On  the  other  hand  examples  are  not  unknown  where  a 
smaller  shell  is  found  enclosed  in  an  adult  specimen,  and  from  the 
relative  diameter  of  our  section,  the  slice  was  apparently 
taken  across  the  shell,  not  far  from  its  apical  end,  where  the 
enclosed  shell  would  have  a  much  smaller  diameter. 

The  first  third  of   the  shell   is  generally  smooth,  afterwards 
becoming   aimulated    with    thin   salient    ridges,   the   intercostal 
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spaces  being  concave.  The  annul!  cease  near  the  marginal 
extremity,  and  the  shell -surface  bears  numerous,  vertical, 
superficial  wrinklings  pointing  to  an  affinity  with  the  vertically 
striated  species  of  the  genus. 

Observations. — This  species  resembles  T.  gracilistriatus,  J.  Hall,^ 
in  the  breadth  of  the  distal  end  of  the  shell,  but  is  devoid  of  the 
iine  longitudinal  striae  seen  in  that  species.  In  its  neat  and 
rather  closely  annulated  shell-surface  T.  matlockiensis  approaches 
T.  bellulus,  HalP;  but  the  latter  form  is  always  much  more 
slender. 

Occurrence  and  Horizon. — In  the  slaty  shales  of  Mount 
Matlock ;  presented  to  the  National  Museum  by  Mr.  N. 
Ijepoidivil.     [1131-2].     Siluro-devonian. 

Genus  Coleolus,  J.    Hall. 
Coleolus  (?)  aciculum,  J.    Hall.      (Plate  XXXL,  Fig.  7). 

Coleolus  aciculum,  J.  Hall,  1879.  Pal.  N.Y.,  vol.  v.,  pt.  ii., 
p.  187,  pi.  xxxiiA.,  figs.  11-15. 

Observations. — In  the  series  of  Silurian  fossils  obtained  during 
the  work  of  the  Yarra  Improvements  excavations,  there  are  at 
least  two  specimens  which  are  in  all  probability  referable  to  the 
above  species.  Both  specimens  have  lost  the  slender  aciculate 
extremity,  and  are  therefore  regarded  as  similar  to  HalTs  species 
only  in  a  provisional  sense,  in  the  absence  of  complete  specimens. 

The  angle  of  divergence  of  the  lateral  margins  of  the  shell,  and 
the  faint  and  irregular  surface  markings,  tend  to  confirm  its 
identification  with  C.  aciculum,  which  was  described  from  the 
N.  American  Devonian  (Genessee  Slates). 

Occurrence  and  Horizon. — Found  in  the  blue  and  yellow 
mudstones  at  South  Yarra,  and  near  Prince's  Bridge.  Collected 
by  Mr.  F.  Spry.     Silurian  (Melbournian).     [1130  and  1174]. 

Genus    Hyoiithes,    Eichwald. 
Hyolithes    novellus,    Barrande.      (Plate  XXXL,  Fig.  8.) 

Hyolithes  novel lus,  Barrande,  1867.  Syst.  Sil.,  vol.  iii.,  p.  86, 
pi.  XV.,  figs.  23-24  ;  pi.  xvi.  (?),  fig.  18. 

1  J.  Hall,  Pal.  N.Y.,  vol.  v.,  pt.  ii.,  1879,  p.  173,  pi.  xxxi.,  figs.  12,  13, 14;  pi.  xxxiA., 
figs.  37-47. 

2  hoc.  mp.  cit.t  p.  169,  pi.  xxxi.,  figs.  15-18 ;  pi.  xxxiA.,  figs.  48-51. 
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Observation!. — Our  specimens  closely  agree  with  Barrande'a 
iigured  specimena.  H.  novellna  ia  one  of  the  few  longitudinally 
striate  forma  of  the  genua.  Thn  angk  of  divergence  ia  about  20°, 
UnrrHiide's  speiiimeos  were  from  Stage  G.  (Lower  Devoaian)  of 
the  Bohemian  area. 

Occurrence  and  Hon&on  — Found  in  the  hluiah-grey  madstone 
out  of  the  shaft  in  the  tunnel  ot  the  Heaervoir  at  Yan  Yean. 

Coli,  Geot.  Surv.  iif  Vuti.iin,  Bh  11  Silurian  (!  Melboumiaa). 
[11 23-41. 


Hyollthes   spryi,  sp 

Specific  Characters —'i\\e\\ 
cu  I- vatu  re  to  ime  side  ex  ti  i 
margins    scute,   haying 


)%       (Plate  XXXI.,  Fig.  9). 
inical,  straight,  or  with  a  slight 
leiy    sharply    pointed.         Lateral 
;le   of  divergence  ot    about   21°. 
lurface  of  shell  marked   with   hne   trajiverae  and  arched  growth 
linos,    and     oci.'ftsiofittl     broadf-r    and    slightly    convex     bands. 
Operculum  sub -elliptical,  ventral  edge   regularly  curved.       The 
umbo  is  situated  nt  \  of  the  width  from  the  base.      There  is  a  1 
diutinct  fold  proceeding  from  either  aide  nf  the  umbo    bo   th&  ' 
lateral  morgin.s.     Surface  of  operculum  concentrically  and  finely 
striate.       Length  nf  figured  shell,  23  mm. ;   breadth  at  aperture. 


Ohservalians. — The  form  of  the  shell  in  this  species  is  somewhat 
like  that  of  H.  elegans,  Barraiide,  an  Upper  Ordoviciaij  form.' 
It  differs,  however,  in  being  straighter,  in  having  a  less  dilated 
aperture,  and  in  the  details  of  its  ornament ;  there  being  no 
longitudinal  markings  on  the  surface  of  H.  spryi. 

Occurrence  and  Horizon. — Found  in  the  dark  argillaoeouB  rook 
of  Domain-road,  South  Yarra.  [1127-9;  1121^2].  Collected 
and  presented  by  Mr.  F,  Spry.  Also  in  the  bluish  mudstoue, 
near  the  Botanical  Bridge,  South  Yarra  (Yarra  iTO|irovements). 
[1120].      Collected  by  Mr.  F.  Bpry.      Silurian  (Melbournian). 

Genus    ConulaHa,    Miller. 
Conularia    sowerbii,    Defrance.       (Plate  XXXI., 
Figs,   fi,    10,   11,  13). 
Oonuliivia    sowerbii,    Defrance,    1825.       I)e    Blainville,    Man. 
Malttc,  p.  378;  atlas,  pi.  xiv.,  lig.  2. 


I.,  I8SI,  voL  IIL,  p.  U,  pL  il 
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C.  sowerbii,  Defr.,  Salter,  1859.  In  Murchison's  Siluria,  p* 
650,  pi.  XXV.,  iig.  10. 

C.  sowerbii,  Defr.,  de  Koninck,  1898.  Mem.  Geol.  Surv., 
N.S.W.,  Pal.  No.  6.,  "Pal.  Foss.,  N.S.W."  p.  34. 

Observations, — This  is  a  comparatively  broad  form  of  Conu- 
laria,  well-known  from  Upper  Ordovician  to  Silurian  strata  in 
Europe  and  elsewhere.  It  has  also  been  recorded  with  reser- 
vation by  de  Koninck  from  Rock  Flat  Creek,  New  South  Wales 
(Silurian). 

Occurrence  and  Horizon. — In  the  hard  grey  mudstone  at  the 
junction  of  the  Woori  Yallock  and  the  Yarra :  coll.  Geol.  Surv. 
Vict.,  B  23  [1125].  Also  in  the  ochreous  mudstone  of  Wilson's, 
N.  of  Lilydale.  [2362-3J :  presented  by  Mr.  J.  T.  Jutson. 
Silurian  (Yeringian,  and  perhaps  younger). 

Conularia  ornatissima,  sp.  nov.     (PI.  XXXI.  Figs.  13,  14). 

Specific  Characters. — Shell  broadly  conical,  with  blunt  and 
rounded  apex ;  angle  of  divergence  about  50°.  Transverse 
striations  fine,  and  strongly  arched  ;  at  10  mm.  from  the 
apex,  0.2  mm.  apart.  The  intercostal  striae  fine,  and 
traversing  the  transverse  ridges.  Length  of  figured  specimen 
18  mm.;  but  indications  on  matrix  of  one  example  point  to  its 
having  had  a  much  greater  length. 

Observatiofis. — This  Conularia  belongs  to  the  type  of  C.  nobilis, 
Barrande^  from  the  Upper  Ordovician  of  Bohemia  (Stage  D). 
In  our  species,  however,  the  vertical  ornament  is  not  so  pro- 
nounced, and  therefore  it  does  not  appear  as  though  the 
shell  were  continuously  striated  from  apex  to  mouth.  The 
interspaces  between  the  vertical  costulae  are  wider  than  in  C. 
nobilis. 

Occurrence  and  Horizon. — In  the  blue  and  yellow  mudstoiies 
at  South  Yarra  (Yarra  Improvements).  [1186,2361].  Collected 
by  Mr.  F.  Spry.     Silurian  (Melbournian). 

Corrigenda  to  Part  II.,   Vol.  XVI.,   Pt.   I.,   1903. 

P.  65,  line  7  from  bottom,  for  [59]  read  [597]. 

P.  69,  line  7  from  bottom,  after  figs.  6,  7,  insert  pi.  xii.,  figs.  1-9. 

1  Syst.  Sil.,  1867,  vol.  iii.,  p.  46,  pi.  xiv.,  figs.  7,  8. 
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P.  60,  line  3  froni  bottom,  iifber  tig.  5,  iosert  pi.  xii.,  tig.  2.        ^M 

P.  72,  line  6  from  bottom,  for  [fiT8-81]  read  [678-80].  ^M 

P.  79,  line  15  from  top,  foi'  tribolite  read  trilobite.  ^^M 

P.  79,  line  16  from  top,  for  ftices  read  fncies.  '^^M 

EXPLANATION     OF     PLATE     XXXI.  fl 

Fig.    1.— Tentuculites  mittlockieiiais,  sp.  iiov.     [1131].      x    14.   ^ 
2, — T.  iDatlockieiiHis.  ap.  tiov.       Apical  portion  with  proto- 

coQch,  seen  ia  section.      x  36. 
3. — T.  niatlockiensis,  ap.  nov.      Apical  portion  of  another 
example,    witli    a   differently    siiaped    protoconcb, 
froiii  n  BRCtioii.      X    56. 
4. — Styliola    tissurella,    Hull,    var.  niultiatriata,    var.    nov. 

[2357],      X    U. 
5. — Tentaculites    iiiatlooliiensiB,    sp.    nov.       A    trims  verse 
aeutioti  taken   in  the  earliest  third  of  the  shell. 
Showing  a  tubular  encloBUrc.       x    56. 
6. — A  piece  of  shikle  from  McMahon's  Creek,  showing  thH 

relative  abundance  of  the  shells.      Natural  size. 
7.— Coleolus(?)a<nculunj,  Hall.     [1130].     Natural  size. 
8.— Hyolithes  novellua,  Barrande.     [112+].      x  2. 
9. — H,   spryi,  ap.  nov.      With  operculum  in  silie.     [1127]. 
X  3. 
10. — Conularia  sowerbii,  Defrance.     [1125].     Natural  size. 
II. — C.    sowerbii,    Defrance.       Ornament    magnitied,    and 

partially  restored,      x  4. 
12. — C.  sowerbii,  Defrance.     Ornament  from  another,  better 

preserved  specimen.     [2362].      x   4. 
13. — C.  ornatissima,  ap.  nov.     [1186].     Natural  aize. 
14. — 0.  ornatiaaima,  ap.  nov.     Orn 
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Akt.  XX. — On   an    Unnoticed  Feature  of  the  Faulting 

at  Ballarat  East, 

By    T.    S.    hart,    M.A.,    F.G.S. 

(With   Plate  XXXTI.). 
[Eead  Sth  December,   1903]. 

The  Ballarat  East  Goldfield  has  been  described  by  Mr.  Ernest 
Lidgey,  in  a  Special  Report  issued  by  the  Department  of  Mines, 
Victoria,  in  1894. 

The  faults  are  there  grouped  as  follows  : — 

Faults  which  occurred  before  and  during  the  time  when 

quartz  veins  and  lodes  were  being  formed. 
Faults  which  occurred  after  the  quartz  veins  and  lodes 
were  formed,  including — 

Strike  faults  coinciding  with  the  bedding  planes. 

Strike  faults,   or  slides,   crossing  the  strata  in 

their  dip.    These  are  always  reversed  faults.. 

Dip  faults  or  crosscourses. 

It  is  to  the  nature  of  the  movement  on  these  dip-faults,  or 

crosscourses,  that  I  now  wish  especially  to  call  attention. 

Some  46  of  these  crosscourses  are  shown  on  a  plan  accom- 
panying Mr.  Lidgey's  report. 

He  notices  with  reference  to  them  that  they  are  more  recent 
than  any  of  the  other  faults ;  that  the  down-throw  is  on  the 
hanging  wall  side,  and  they  are  consequently  normal  faults,  and 
that  the  apparent  heave  is  always  on  the  side  of  the  greater 
angle,  that  is,  the  greater  angle  in  a  plan  of  the  intersection  of 
crosscourse  and  strata. 

More  recent  observations  corroborate  these  conclusions ;  but 
an  unusual  case  seems  to  occur  in  the  North  Woah  Hawp  Co., 
of  a  small  apparent  heave  in  the  other  direction,  and  possibly 
may  also  occur  on  a  few  crosscourses  whose  strike  is  nearly 
at  right  angles  to  that  of  the  strata. 

For  a  number  of  these  crosscourses  the  amount  of  the 
"apparent  throw"  and  "apparent  heave"  is  stated  in  a  list  in 
Mr.  Lidgey 's  report. 


Nov,  if  it  be  remembered  that  the  stratu  are  ordinarilj'  neArlj 
vertical,  and  that  tlie  crcBBCOurses  are  usually  nearly  vertical,  it 
will  easily  be  seen  that  the  recorded  throws  are  quite  inadequnte 
to  produce  the  recorded  heaves.  The  figures  recorded  as 
"apparent  throw"  seem  to  represent  the  actual  vertical  com- 
ponent of  the  displacemeut,  as  measured  by  the  difference  of 
level  of  the  iiitersectioiis  of  a  recognisubl©  vein  with  the  indicator 
on  the  two  sides  of  the  croascounie.  Also,  if  the  strata  wero 
actually  vertical,  a  orosscourse,  whatever  its  inclination,  would 
necessarily  produce  a  heave  towards  the  smaller  ang'le  in  plan  if 
the  real  movement  were  a  downward  movement  of  the  hanging 
wall  in  the  direction  of  the  dip  of  the  crosscourae.     (See  Fig.  2). 

If  the  strata  were  not  quite  vertical  with  the  same  movement 
the  heave  would  at  first  diminish  till  it  disappeared,  and  with  a 
further  departure  of  the  strata  from  the  vertical,  would  become 
an  apparent  heave  in  the  opposite  direction. 

If  the  strikes  of  strata  arid  ci-osacourse  raalce  an  angle  of  60° 
with  one  another,  strata  with  a  dip   equal   to  that  of  the   crosB^  I 
course  would   be   heaved   towards  the  gi'eater  angle  to  the  aainft  I 
amount  as  vertical  strata  would  be  heaved  toward  the  Bmallur 
.„glB  in  pl.„. 

Froni  these  facta  we  must  conclude  that  the  movement  has  not 
been  a  downward  movement  of  the  hanging  wall  aide  in  the  line 
of  dip  of  the  croascourse.  The  vertical  component  of  the  move- 
ment is  indeed,  at  least  usually,  downward  on  the  hanging  wall 
side  ;  liut  it  does  not  even  approximately  represent  the  whole 
actual  movement.  The  description  of  the  crosHPOurses  as  norinai 
faults  is  therefore  not  innorrect,  hut  is  certainly  quite  inadequnte. 

It  is  possible  that  this  is  the  reason  why  the  term  "  apparent 
throw"  is  used  in  Mr,  Lidgey's  report.  The  alternatives  of 
incorrect  correlation  of  the  strata,  undetected  repetition,  or 
exceptional  dips  are  quite  out  of  the  question.  They  could  not 
e.vpluin  a  consistent  feature  of  so  many  crosscourses  tliroughoat 
the  held. 

The  "apparent  throw,"  then,  represents  the  actual  vertical 
component  of  the  displacement.  The  "  apparent  heave "  is, 
however,  composed  of  two  parts,  one  of  which,  relatively  small, 
is  consequent  on  this  vertical  movement,  and  the  other,  relatively 
large  and  usually  in  the  opposite  direction,  ia  due  to  an  actual 
horizontal  component  of  the  displacement  on  the  fault. 


No.  3. 

18.             19. 

21. 

150 

60              4 

14 

10  left 

7  left      .03 

1  right 

180  right 

80  right     4 

14  left 
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It  is  not  uncommon  for  the  "  apparent  throw  "  and  "  apparent 
heave  "  to  be  about  equal,  though  the  throw  is  in  some  cases 
much  less.  The  following  table  gives  approximately  the  amount 
of  the  heave  due  to  the  vertical  displacement  and  the  amount  of 
the  observed  heave,  and  the  amount  of  heave  due  to  the 
horizontal  movement  as  deduced  from  these.  No.  21,  being  a 
north-westerly  crosscourse,  shows  a  left-hand  heave,  the  others 
are  north-easterly  and  show  a  right-hand  heave. 

Crossoouriie. 

"  Apparent  throw  " 
Consequent  heave  - 
Observed  heave 
Heave  due  to  horizontal 

movement         -         -     190  right     87  right     4       15  left 

In  addition  to  these  it  may  be  noted  that  on  the  great  cross- 
course  No.  34,  100  feet  vertical  displacement  would  give  only  6 
feet  heave,  and  that  to  the  left  if  the  hanging  wall  had  gone 
down.  The  observed  heave  is  612  feet  to  the  right.  In  No.  19, 
100  feet  vertical  displacement  would  give  less  than  a  foot  heave, 
but  in  No.  37,  where  the  conditions  are  such  as  to  produce  an 
unusually  large  heave,  the  same  vertical  displacement  would  give 
about  58  feet  heave  in  vertical  strata,  with  the  ordinary  average 
strike  of  this  field. 

Crosscourse  No.  23  is  noted  by  Mr.  Lidgey  as  producing  the 
same  heave,  on  the  indicator,  and  on  four  crosscourses  intersected 
by  it.  This  result  could  only  be  due  to  horizontal  movement, 
but  the  heave  is  small,  and  appears  to  be  irregular  in  amount. 

The  evidence  of  the  slickensides, — The  walls  of  the  crosscourses 

and  partings  parallel  to   the  walls  in  the  fault-rock  are   often 

well  striated.     These  can  usually  be  seen  running  in  a  variety  of 

directions,   but  on  the  crosscourses  the  most  marked  and  most 

persistent  seem  generally  nearer  to  a  horizontal  direction  than  to 

the  line  of  dip  of  the  surfaces,  and  are  often  almost  horizontal. 

The  evidence  of  the  striations  supports  the  deductions  from  the 

apparent  throw  and  heave,  but  is  itself  less  consistent,  owing,  no 

doubt,  to  the  fact  that  strong  striations  may  result  from  a  single 

movement  which  may  be  itself  of  small  importance  compared 

with  the  whole  movement,  and  different  in  direction. 

11 
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It  is  noticed  by  Mr.  Lidgey,  th«t  the  north -oasterly  c 
of  this  field  are  most  iiumeroua  and  uppcar  moat  important,  several 
of  them  have  larger  (iispUcements  than  »ny  known  north-westerly 
erosscourse.  (In  the  north -easterly  croBBCOurses,  the  hanging  wall 
aide  has  generally  a  relative  movement  downwiirtl  and  forward 
in  a  south-westerly  direction.  This  is  the  general  direction  of  dip 
of  most  of  the  slides,  The  oroBscourses  are,  however,  newer 
than  the  slides  and  displace  tliem,  hut  the  existence  of  the 
slides  may  have  facilitated  the  movement  in  thJE  direction, 
and  contemporaneous  further  niovpnient  on  the  slides  might 
easily  produce  an  abrupt  change  in  the  displacement    on    the 


Tie  otAer /aulis.— The  sVides  are  in  all  caaea  reversed  faolts, 
and  the  strata  are  usually  much  bent  near  them.  If  we  regard 
the  strata  as  vertical  and  the  movement  as  along  the  line  of  dip 
of  the  fault,  then  the  heave  due  to  any  throw  =  throw  x 
co-tatigent  of  angle  of  inclination  of  fault  to  horizontiil  plane  x 
cosine  of  angle  between  strikes  of  fault  and  strata.  As  the 
angle  of  inclination  of  the  fault  is  usually  about  45°,  and  the 
angle  between  the  strikes  usually  less  than  10°,  both  thesfi  ratios 
are  nearly  unity,  and  we  would  expect  to  find  throw  and  heave 
about  equal,  as  they  are  by  observation.  But  it  does  not  appear 
how  the  throw  has  been  ascertained;  if  it  is  simply  the  difference 
of  level  of  the  two  points  in  a  vertical  plane  at  which  the 
indicator  (or  any  other  bed)  meets  the  fault  from  the  upper  and 
lower  sides,  then  it  must  necessarily  agree  with  the  apparent 
heave  of  the  same  bed,  for  (as  ia  shown  later  by  Fig.  I),  the 
two  quantities  are  not  independent.  Similar  remarks  apply  to 
other  strike-faults  of  which  the  direction  and  dip  are  different. 
The  observed  facts  are  in  any  case  not  incoasistent  with  a  typical 
reversed  fault,  and  the  striations,  in  some  cases  at  least,  support 
the  view  that  the  motion  has  been  in  the  direction  of  the  line  of 
dip  of  the  fault. 

There  does  not  appear  to  be  any  very  real  difference  between 
these  slides  and  those  which  occurred  prior  to  the  formation  of 
the  quartz  reefs,  some  of  which  are  themselves  occupied  by  quartz 
reefs.  The  periods  of  formation  of  the  strike  faults  and  of  the 
quartz  veins  and  lodes  appear  to  have  overlapped. 
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Effect  of  the  crosscourses  and  other  faults  on  the  position  of  rich  ore. 

The  change  of  value  or  dimensions  of  ore  on  crossing  a  fault 
are  in  many  cases  directly  due  to  the  fact  that  the  ore,  where 
first  recovered,  is  not  the  part  severed  from  that  portion  of  the 
lode  at  which  the  fault  was  met.  At  Ballarat  East,  however,  the 
actual  veins  lost  are  usually  recoverable  at  no  jsjreat  difference  of 
level  on  the  other  side  of  a  crosscourse.  The  difficulty  in  ascer- 
taining the  throw  is  often  due  to  the  large  number  of  veins  of 
not  very  different  character,  and  the  fact  that  in  working  they 
are  soon  removed.  The  correct  correlation  of  rich  and  poor 
portions  in  neighbouring  fault  blocks  can  only  be  made  by  taking 
account  of  the  actual  movement. 

The  indicator  belt  as  at  present  known  terminates  abruptly  at 
Crosscourse  No.  1,  Black  Hill.  It  seems  unlikely  that  any  rich 
continuation  on  the  surface  could  have  so  long  escaped  detection. 
It  may  be  that  the  faulting  has  brought  up  to  the  surface  level  a 
poor  portion  of  the  indicator.  [Some  of  the  veins  crossing  the 
indicator  run  from  a  slide  on  which  may  be  a  "main  lode." 
Such  series  of  veins  form  oblique  bands,  and,  if  the  slide  is  too  far 
from  the  indicator,  may  not  reach  it  at  all,  though  they  may  be 
worked  on  other  slates.  Some  of  the  unworked  portions  of  the 
indicator  are  due  to  this  arrangement,  and  some  very  rich 
specimens  recently  found  at  the  North  Woah  Hawp  Co.  were 
found  where  one  of  these  slides  crossed  the  indicator].  Another 
explanation  of  its  absence  may  be  that  strike  faults,  being 
revereed  faults,  leave  a  gap  in  the  indicator  between  certain  levels. 
If  the  fault  and  strata  have  almost  the  some  strike  a  particular 
bed  or  series  of  beds  may  be  absent  at  the  surface  for  a  long 
distance. 

Geometrical  constructions  to  ascertain  the  true  fnovement  on  the 
faulty  or  to  recover  a  lost  lode^  or  other  deposit^  displaced  by  a  fault. 

In  Figs.  1  to  4,  supposed  drawn  on  a  horizontal  plane : 

Let  ROF  be  the  line  of  strike  of  the  fault ; 

DO  the  line  of  strike  of  the  lode  on  the  side  where  already 

known ; 
RE  the  position  of  the  lode  on  the  other  side  of  the  fault ; 
01,  RJ  the  projections  on  the  horizontal  plane  of  the  lines 
of  intersection  of  the  two  parts  of  the  lode  with  the  fault. 

[For  convenience,  the  word  "  lode  "  will  be  used  for  the  faulted 
deposit,  except  where  some  special  case  is  referred   to.       The 
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oouatructioa  will  apply  equally  to  a,  bed  or  to  ad  older  fault-linej.  J 

The  arrows  on  the  linee  of  strike  represent  dtrectioa  of  dip  ;.  I 
tlioae  nlongaide  other  lines  repreiient  the  direction  of  iiiclinstioii 'I 
of  the  inclined  lines,  which  theae  lines  an  the  plan  represent.  M 

ON  drawn  nt  right  angles  to  OF  is  the  projection  on  thftl 
horizontal  plane  of  the  line  of  dip  of  the  fttult.  M 

OT  may  be  thus  uscertained :  Take  a  point  B  on  OF,  atuifl 
make  angles  OBA,  OBC,  equal  to  the  angles  which  the  fault  and'l 
the  lode  respectively  make  with  the  vertical.  Then  in  a  height  OB  1 
the  fault  and  lode  will  move  in  the  directions  of  tlieir  dips  to  i 
distances  measured  on  a  horizontal  plane  by  OA  and  OO  \ 
respectively.  Draw  lines  (shown  by  dotted  lines  in  Fig,  1)  J 
parallel  to  OF  and  CD,  and  at  distances  from  tbem  equal  to  OA,  J 
OC  respectively.  Their  intersection  is  a,  point  on  the  intersection'  J 
of  the  lode  and  fault,  which  can  be  then  tit  once  drawn.  If  j 
there  is  no  rotation  round  an  axis  perpendicular  to  the  plane  oE  i 
tlie  fault,  the  dip  and  strike  of  the  lode  beyond  the  fault  should  I 
be  unaltered  (neglecting  any  bending  due  to  the  movement,  as  it  I 
done  here  throughout),  RJ  is  therefore  parallel  to  01,  If  thertt  ' 
has  been  rotation,  RJ  needs  to  he  plotted  independently. 

Then,  since  RJ  represents  all  points  on  the  intersection  of  the 
fault  and  the  lode  beyond  the  fault,  the  point  once  in  contact 
with  O  must  have  moved  to  some  point  represented  in  plan  on 
the  line  RJ. 

If  the  movement  has  been  down  the  line  of  dip,  this  point 
will  be  given  by  M  (on  the  line  ON),  otherwise  it  may  be  at 
some  other  point  such  as  Q.  OQ  represents,  on  plan,  the 
movement  of  the  point  once  in  contact  with  0. 

To  determine  Q. :  On  the  crosscourses  at  Ballarat  East  it  is 
often  possible  to  ascertain  directly  the  difference  of  level  of  the 
points  at  which  some  recognisable  vein  crosses  the  indicator  on 
the  two  sides  of  the  crosscourse.  This  is  the  true  throw  or 
vertical  component  of  the  movement.  If  OB  be  taken  equal  to 
this  throw,  tlien  UA  represents  the  amount  of  displacement  on 
plan  in  the  direction  of  the  dip,  and  if  AQ  be  drawn  parallel  to 
OR  to  meet  RJ  in  Q,  the  true  movement  is  thus  determined  as  a 
true  thrown  OB,  and  a  true  lateral  displacement =AQ.  Fig.  1 
shows  a  general  case;  Fig.  2,  the  particular  case  of  a  vertical  lode 
or  bed.      Fig.   2  represents  the  case  at  BaiUrab  East,   and  it 
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will  be  seen  that  the  vertical  movement  alone  would  give  an 
apparent  lateral  displacement  OW,  whereas  the  observed  lateral 
displacement  is  almost  always  in  the  opposite  direction.  [For 
clearness  in  the  figure,  OA  is  much  larger,  compared  with  AQ, 
than  in  most  actual  cases  at  Ballarat  East]. 

The  construction  in  Fig.  3 :  Ascertain  Q  by  the  observed 
heaves  of  two  non-parallel  lodes  (lode  and  beds,  etc.).  Od,  OD 
represent  their  directions  of  strike,  not  necessarily  actual  position. 
Or,  OR  their  observed  amounts  of  displacement  along  the  fault. 
Rj,  RJ  the  lines  of  intersection  with  fault  of  their  parts  beyond 
the  fault.  If  these  meet  at  Q,  the  true  direction  of  movement  is 
shown  on  plan  as  OQ,  and  may,  if  desired,  be  resolved  into  two 
components  as  before. 

From  Fig.  4,  which  represents  a  case  where  there  has 
been  rotation,  it  will  be  seen  that  two  points,  0,  I,  are  not 
displaced,  either  to  the  same  amount  or  in  the  same  direction. 
The  determination  of  a  rate  of  variation  of  both  components  of 
the  movement  may  be  made  by  sufficient  observations,  and  it  is 
evident  that  either  or  both  components  may  at  some  point 
vanish,  and  will  do  so  if  other  coijditions  remain  the  same  for  a 
sufficient  distance. 

The  same  constructions  may  be  used  when  the  motion  on  the 
fault  is  known  in  direction  or  amount,  or  both,  to  ascertain  the 
direction  and  distance  at  which  the  lode  may  be  recovered  on  the 
same  level  as  the  point  at  which  it  was  lost. 

Zimmerman's  rule  depends  on  a  construction  of  this  kind.  If 
the  line  of  intersection  01  and  a  perpendicular  ON  to  fault-line 
be  both  drawn  forward  into  the  unknown  ground,  the  lode  is  to 
be  sought  on  that  side  of  the  line  of  intersection  on  which  this 
perpendicular  falls.  This  is  illustrated  in  Fig.  1,  where  it  gives 
the  correct  direction,  and  in  Fig.  2,  where  it  would  give  the 
wrong  direction. 

Fig.  3  also  at  once  shows  that,  if  the  lateral  displacement  of 
the  lode  OD  is  observed  as  OR,  and  it  is  desired  to  ascertain 
that  of  Od,  it  is  not  immaterial  to  which  point  on  RJ  we  suppose 
the  point  from  O  to  have  moved. 

Zimmerman's  rule  is,  in  fact,  dependent  on  the  following 
assumptions : — 
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(i).  That  the  relative  movemeDt  of  the  hanging  wall  side  haa 
been  downward  ou  the  line  of  dip  of  the  fault  (that  is,  that  it  ie 
represented  on  plan  by  ON), 

(ii).  That  there  has  been  no  relative  rotiitioa  about  an  axis 
perpendicular  to  the  plane  of  the  fault. 

(iii).    That  thei'e  has  been  no  altemtion  of  shape  which  would  J 
make  the  two  blocks  no  longer  correspond  to  one  another. 

A  modified  rule  has  been  suggested  by  Mr.  J.  T.  Freeland 
(Trans.  Amer.  Inst.  M.E.,  vol.  xxi.).  "After  cutting  through 
the  frtult  prospect  on  that  side  of  the  line  of  intersection  of  the 
known  parts  of  the  vein  and  fault,  indicated  by  the  relative 
motion  of  the  opposite  block  of  ground  for  the  extension  of  the 
vein  and  the  second  line  of  intersection."  The  first  line  of 
intersection  is  here  drawn  towards  the  unknown  ground,  and  the 
"relative  motion  of  the  opposite  block"  ia  indicated  by  itn.1 
projection  on  the  horizontal  place  of  the  diagram  (the  line  OQ  oti: 
the  figures). 

This  completely  dispoBes  of  the  first  assumption,  and  hence 
gives  the  correct  direction  in  the  case  of  Fig,  2.  The  second 
asBumption  is  also  disposed  gf  if  it  ia  possible  to  ascertain  the 
direction  of  the  line  of  intersection  (on  plan)  of  the  fault  with 
the  lost  part  of  the  deposit. 

It  seems  better,  however,  to  use  a  geometrical  construction 
without  putting  it  as  a  rule,  as  this  tends  to  the  forgetting  of 
assumed  conditions. 

The  lode  and  fault  being  plotted  as  I>0,  OF,  draw  OQ  repre- 
senting the  projection  on  the  horiaontal  plain  of  the  direction  of 
movement,  and  QR  parallel  to  the  projection  of  the  line  of 
intersection  of  the  fault  and  the  lost  portion  of  the  lode.  Liet 
QR  meet  FO  in  R,  then  OR  is  the  direction  in  which  to  seek  the 
lost  lode,  and  if  OQ  represents  the  amount  of  the  movement,  OR 
represents,  on  the  same  scale,  the  distance  to  be  driven. 

The  absence  of  rotation  in  stratified  rocks  is  usually  at  once 
ascertainable  as  soon  as  settled  ground  is  reached  beyond  the 
fault.  If  there  has  been  rotation,  the  line  of  intersection  ia 
easily  plotted  in  the  case  of  bedded  rocks,  or  of  a  lode  parallel  to 
the  beds,  but  for  other  cases  may  be  more  easily  given  by  another 
construction  following.  If  the  rotation  is  small  it  can  often  be 
neglected,  but  may  affect  the  direction  to  be  driven  when  the  line 
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of  intersection  and  the  direction  of  movement  make  only  a  small 
angle  with  one  another. 

The  direction  of  striations,  if  sufficiently  decisive,  may  be  used 
to  determine  the  direction  of  movement — determining  the  ratio 
of  OB  to  AQ. 

The  diagram  on  a  horizontal  plane  is  especially  useful  in 
working  lodes ;  as  DO,  OR,  RE  usually  represent  actual  drives, 
and  the  line  of  intersection  is  sometimes  ascertained  by  the 
positions  of  lode  and  fault  at  a  lower  level. 

Flans  on  the  plane  of  the  fault  may  also  be  used,  and  are 
chiefly  convenient  as  showing  at  once  on  the  diagram  the  angle 
which  the  striations  should  make  with  the  horizontal  line  in  the 
fault,  and  for  the  ease  with  which  they  deal  with  rotations, 
though  Mr.  P.  Lake,  who  uses  this  construction  to  ascertain  the 
true  movement  on  a  fault  (Geol.  Mag.  1897)  states  that  in  the 
case  of  a  rotation  the  problem  is  insoluble. 

Figs.  5  to  8  illustrate  such  diagrams. 

OF  is  a  horizontal  line  in  the  fault-plane. 
OH,  RL  are  traces  of  the  planes  of  the  lode  on  the  fault- 
plane. 
OP  is  the  direction  and  amount  of  movement. 

In  Fig.  5,  OD,  01,  drawn  as  on  a  horizontal  plane  with  OF, 
represent  the  strike  of  the  lode  and  the  projection  of  its  line  of 
intersection. 

IG  is  drawn  perpendicular  to  OF,  FI  making  angle  GFI  equal 
to  the  inclination  of  the  fault  to  the  vertical,  GH  =  IF.  Then  OH 
is  determined.     In  the  absence  of  rotation  RL  is  parallel  to  OH. 

If,  however,  it  is  found  that  on  passing  the  fault  the  trace  of 
otherwise  parallel  bedding  planes  is  altered  from  OH  to  OK,  thig 
rotation,  due  to  movement  on  the  fault,  will  affect  also  to  the 
same  amount  lodes,  etc.,  crossing  these  beds.  A  lode,  whose  trace 
on  this  side  of  the  fault  was  parallel  to  PT  (Fig.  6)  will  be 
turned  to  Pr. 

The  true  movement  is  ascertainable  as  before.  Fig.  5  repre- 
sents the  case  of  a  horizontal  recognisable  vein  crossing  the  bed, 
represented  by  OH.  UV  evidently  represents  the  actual  move- 
ment, and  is  easily  resolved  into  two  components  as  before. 

Fig.  7  represents    two    non-parallel    lodes.      OH,    Oh,    the 
directions  of  their  traces  on  this  side  of  the  fault  OR,  Or,  the 
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aTnount  of  their  observed  displacemente  along  the  fault.  RF, 
rP,  the  directions  of  their  traces  on  the  fault  plants  on  the  other 
aiiie.  Then  the  true  movement  ia  given  by  OP.  Mr.  P.  Lake 
uses  this  construction  for  the  displacement  of  an  antielioe. 
Rotation  preaents  no  difficulty  in  bedded  rocka,  for  its  amount 
is  at  once  ascertain  ah]  e,  and  if  there  hud  been  observed  displace- 
ment to  OS,  OS,  with  a  rotation  represented  by  the  angle  SPR, 
or  aPr,  the  construction  to  fix  P  would  be  still  as  easily  made. 

Fig.  8  represents  a  diagram  to  deduce  the  movement  of  & 
point  X  from  that  of  O,  when  there  is  rotation  the  line  OX  naay 
be  supposed  displaced  parallel  to  itself  tii  PZ,  aiid  then  rotated 
about  P  to  PY,  then  XY  will  represent  the  actual  movement  of 
the  point  once  in  contact  with   X,   the   rotation  remaining    the 

Cases  of   alteration  in  shape  of  either  block   (a«  by   a.  faul^S 
meeting  the  first  fault,  or  any  other  cause)  need    bo  bo  eadr 
treated  as  suits  the  individual  case.     In  the  case  of  intersecting 
faults  it  may  be  convenient  to  examine  the  movement  along  nnd 
at  right  angles  to  their  line  of  intersectioQ. 

The  complete  description  of  the  movement  in  a  fault  i-omprises 
three  parts — the  throw,  the  true  lateral  displacement,  and  the 
rotation.  With  a  rot-ation,  the  throw  and  lateral  displacements 
will  vary  from  point  to  point,  and  all  may  vary  with  an 
alteration  of  shape  of  one  block  either  gradually  or  suddenly. 

Formulae  for  calculation  might  be  given  for  all  these  cases, 
but  the  calculation  would  be  usually  more  troublesome  than  the 
diagram,  and  the  diagram  can  be  easily  made  as  accurate  as  the 
data  themselves,  on  which  a  calculation  would  have  to  be  based. 

A  case  is,  perhaps,  worth  referring  to  which  may  occur,  but 
is  scarcely  a  true  ease  of  faulting.  It  may  happen  that  the 
deposition  of  lode  matter  has  gone  on  under  similar  conditions  in 
two  fractures  meeting  a  fault  from  the  two  opposite  sides.  The 
lodes  produced  may  be  similar;  the  fractures  which  they  occupy 
are  independent,  and  there  may  be  apparently  throw,  heave,  or 
rotation,  whereas  really  there  is  only  a  similarity  between  two 
distinct  lodes  occupying  fractures  which  never  have  corresponded. 

The  crosscourses  of  other  fields  have  not  been  described  with 
the  same  detail  as  those  of  Ballarat  East.  It  seems,  however, 
that  a  similar  oblique  motion,  as  might  be  expected,  is  found  in 
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the  crosscourses  in  the  Ballarat  West  line  at  Sebastopol,  some  of 
which  are  no  doubt  identical  with  those  of  Ballarat  East.  A 
crosscourse  with  large  but  uncertain  displacement  occurs  near 
where  the  great  crosscourse  would  be  expected. 

Mr.  Dunn  notices  evidence  of  striations  showing  horizontal 
movement  on  Coleman's  Fault  at  Bendigo  (Report  on  Bendigo 
Goldfield,  Mines  Dept.  Vic,  1896),  and  Mr.  Herman  also 
recognises  the  possibility  of  oblique  movement  al  Walhalla 
(Report  on  the  Walhalla  Goldfield,  Mines  Dept.  Vic,  1901). 

Mr.  J.  T.  Freeland,  in  the  paper  before  referred  to,  states  that 
"diagonal  relative  fault  movement  occurs  generally  in  strongly 
folded  and  upturned  strata,  rarely  in  flat  strata." 

In  conclusion,  T  would  acknowledge  my  indebtedness  to  various 
mine  managers  and  others  who  have  given  me  valuable  informa- 
tion and  facilities  for  observation,  and  especially  to  Messrs. 
Trethowan  (Senior  and  Junior),  Pearse  and  Tregurtha,  of  the 
North  Woah  Hawp ;  New  Normanby,  and  Normanby  North 
(formerly  Speedwell),  Companies  respectively. 


Art.  XXI. — Field  Practice  with  the  Aneroid  Barometen^ 
By    professor   W.    C.    KERNOT,    M.A.,    M.C.E. 

[Bead  8th  December,  1903]. 
This  instrument  measures  the  pressure  of  the  atmosphere  bj 
meajiB  of  ftu  exhausted  metallic  chamber  kept  from  collapsing  by 
a  powerful  spring,  the  uiotion  under  varying  pressures  being 
magnilied  by  a  delicate  lever  system  so  as  to  become  easily 
visible.  It  coiiatitutoa  a  cheap  and  portable  substitute  for  the 
more  perfect  mercurial  barometer,  and  is  subject  to  the  liame 
Umilatiuna  and  also  to  special  defects  of  its  own,  which,  if  not 
allowed  for,  render  its  indications  comparatively  unreliable. 
With  proper  care,  however,  ia  choosing,  testing  and  using,  it  is 
Bufficiently  accurate  for  many  purposes  connected  with  explora- 
tion, surveying  and  engineering,  and  vastly  more  convenient  than 
the  cumbrous,  fragile  and  costly  mercurial  barometer.  Extreme 
differences  of  opinion  have  existed  amongst  experts  as  to  the 
aneroid,  some  regarding  it  as  hopelessly  unreliable,  while  others 
quote  examples  of  astonishingly  accurate  work  done  by  its  means. 
As  ia  not  uncommon  in  other  cases  the  truth  lies  between  these 
extremes.  The  former  view  is  the  natural  result  of  neglecting  to 
test  the  instrument  and  allow  for  its  errors,  which  may  involve 
hundreds  of  feet  difference  of  level,  even  in  good  instrumenta, 
and  which  vary  enormously  in  individual  cases.  For  example,  a 
certain  aneroid  tested  at  the  University  gave  at  one  part  of  its 
range  1200  feet  difference  of  level,  when  itoughtto  have  given,  only 
1000.  Another  tested  at  the  same  time  was  almost  as  perfect  as 
a  mercurial  at  that  particular  part  of  its  scale,  but  had  an  error 
of  100  feet  in  500  at  another  place.  Both  these  instruments 
were  used  most  successfully  in  the  tield,  when  these  errors  were 
known  and  allowed  for,  which  without  this  knowledge  would 
have  been  almost  useless.  On  the  other  hand,  the  extraordL 
uarily  accurate  results  sometimes  quoted  for  aneroid  levelling  are 
no  doubt  due  to  good  fortune,  and  the  tendency  to  recollect  and 
quote  the  successful  and  forget  the  unsuccessful  instances.  As  the 
result  of  a  fairly  large  experience,  it  may  be  laid  down  that,  to 
determine  differences  of  level  up  to  100  feet,  within  5  feet  of  the 
truth,  up  to  1 000  feet  within  10  feet,  and  greater  altitudes  within 
1  per  cent,  of  their  total  amount,  is  excellent  work,  while  errors 
of  twice  the  above  amount  will  mark  a  fair  average  performance. 
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Choice  op  Instrument. 

Neither  appearance  nor  cost  is  reliable  evidence  of  quality — 
cheap  and  rough-looking  aneroids  have  sometimes  performed 
admirably ;  costly  and  apparently  highly-finished  ones,  owing  to 
hidden  defects,  the  reverse.  The  name  of  a  good  maker  is  some 
guarantee,  but  should  not  be  too  much  relied  on.  Some  aneroids 
are  made  very  small;  while  admitting  that  diminutive  instru- 
ments may  be  accurate,  it  is  a  safer  course  to  avoid  them,  and 
prefer  those  with  a  dial  not  less  than  2  inches  diameter.  In 
them  the  mechanism  is  more  easily  made  delicate  enough  and  the 
larger  dial  shows  small  differences  of  pressure  more  clearly. 
Instruments  with  dials  4  or  5  inches  diameter  are  better  still, 
but  are  costly  and  rather  cumbersome  to  carry.  Whether  the  face 
is  open,  showing  the  mechanism  or  not,  is  immaterial.  Some 
aneroids  profess  to  be  compensated  against  changes  of  tempera- 
ture, others  do  not.  In  the  first  case,  too  much  reliance  should 
not  be  placed  on  the  accuracy  of  the  compensation,  for  at  best  it 
is  rather  rough  ;  in  the  latter  the  instrument  should  be  carefully 
tested  at  different  temperatures,  and  a  table  of  temperature 
corrections  drawn  up  and  applied  to  the  readings.  The  best  way 
is  to  work  only  when  the  weather  is  neither  extremely  warm  nor 
cold,  and  to  keep  the  instrument  in  an  inner  pocket,  when  it  will 
approach  to  the  temperature  of  the  body. 

Testing  the  Instrument. 

Every  instrument  when  purchased  should  be  carefully  tested 
in  the  vacuum  chamber,  and  this  test  should  be  repeated  if 
possible  every  six  months.  Should  the  instrument  fall  or  receive 
a  severe  knock,  it  should  at  once  be  re-tested  as  its  table  of  correc- 
tions may  be  modified.  The  vacuum  chamber  may  be  exhausted 
by  a  water  jet  aspirator,  or  by  a  mechanical  air  pump,  and  the 
degree  of  exhaustion  is  determined  by  a  mercurial  or  water  baro- 
meter, the  upper  end  of  which  communicates  with  the  vacuum 
chamber.  A  water  barometer  8  feet  high  is  sufficient  for  the 
State  of  Victoria,  where  altitudes  of  over  6000  feet  are  rare. 

In  testing,  the  aneroid  should  be  placed  in  the  chamber,  and 
the  pressure  slowly  reduced  by  half-an-inch  of  mercury  each  time 
till  the  limit  is  reached.  Then  the  pressure  should  be  slowly 
increased  by  half-an-inch  of  mercury  each  time  till  atmospheric 
pressure  is  regained.     This  should  be  done  as  near  the  sea  level 
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BS  possible,  aad  preferably  wben  the  barometer  is  bigh,  otherwiie, 
possibly,  part  of  the  range  of  the  anei-oid,  and  that  a  most 
important  part,  may  remain  un-teeted.  While  in  the  chamber,  the 
instrument  should  be  most  carefully  watched,  and  its  readiugs 
noted  accurately.  It  is  of  vital  importance  that  the  index  move 
BDioothly  and  without  any  sticking  ur  jerking,  and  that  the 
indications  be  exactly  the  same  with  reducing  as  with  increasing 
pressure.  Friction,  and  especially  in-egular  friction,  of  the 
juultiplying  mechanism,  is  a  most  fatal  defect  in  an  aneroid.  A 
gentle  tapping  or  scratching  with  tfae  thumb  nail  will  set  up 
vibration,  and  so  diminish  friction.  This  is  generally  used  in 
the  tield,  and  some  appliance  for  enabling  it  to  be  done  in  the 
vacuum  chamljer  is  desirable.  The  i-eadinga  at  every  half-inch  of 
mercury  having  been  taken  and  compai'ed  with  the  barometer,  a 
table,  or  better  still  a  diagram,  of  corrections  should  be  made,  and 
used  to  correct  all  readings  taken  in  the  field. 

In  the  absence  of  a  vacuum  chamber,  a  fairly  good  teat  may  be 
made  on  a  railway  that  rises  rapidly,  and  has  numerous  stations 
at  known  levels.  The  railway  from  Penrith  to  Katoomba,  in 
New  South  Wales,  which  rises  over  3000  feet  in  30  miles,  would 
answer  well.  The  rack  railways,  now  so  common  in  Switzerland 
and  other  mountainous  countries,  which  rise  several  thousand 
feet  ill  a  few  miles,  would  be  better  still.  By  repeating  the  teat 
with  varying  barometric  pressures,  about  1000  feet  more  of  the 
range  of  the  instrument  may  be  verified.  The  same  thing  may 
be  done  for  a  small  part  of  the  range  in  a  tall  building  such  as 
the  Eiffel  Tower  at  Paris,  or  even  the  tall  business  premises 
existing  in  Melboui-ne.  The  height  of  the  building  is  best 
measured  by  a  steel  tape  line,  but  by  counting  the  steps  of  the 
staircases  and  measuring  the  height  of  a  step,  a  very  fair 
approximation  may  be  obtained. 

In  these  cases  the  proper  difference  of  reading  is  (umputed 
from  the  height  by  means  of  the  appropriate  tables,  :iiid  the 
actual  difference  by  aneroid  being  compared  therewith,  the 
correction  is  obtained.  It  is  to  be  noted  that  the  actual 
magnitude  of  the  corrections  is  of  no  importance.  All  that  ia 
necessary  is  that  they  should  be  accurately  known.  It  is  a  con- 
venience to  have  them  all  additive.  If  they  are  not  so,  they  may 
often  be  made  so  by  turning  the  adjusting  screw  at  the  back  of 
tfae  instrument. 
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Using  the  Aneroid. 

As  some  instruments  otherwise  good  vary  their  reading  con- 
siderably according  to  the  position  in  which  they  are  held,  it  is 
well  always  to  read  with  the  dial  horizontal.  A  lens  may  be  used, 
and  in  any  case,  to  avoid  parallax,  try  to  look  at  right  angles  to 
the  dial.  A  mirror  dial,  as  applied  to  some  electrical  instruments, 
would  be  theoretically  perfect,  for  when  the  index  covered  its 
reflection,  there  would  be  no  parallax.  A  small  metal  flag  is 
sometimes  put  at  the  end  of  the  index,  and  this,  by  becoming 
invisible,  shows  that  the  line  of  sight  is  perpendicular.  The 
ordinary  index,  however,  if  it  works  fairly  close  to  the  dial,  and 
is  read  carefully,  will  give  very  good  results.  If  a  very  rapid 
ascent  or  descent  of  several  hundred  feet  is  made,  it  is  well  to 
give  the  instrument  a  few  minutes'  rest  before  reading  it,  as  it 
does  not  always  immediately  adapt  itself  to  a  large  change  of 
pressure.  For  the  same  reason,  testing  in  the  vacuum  chamber 
should  be  performed  slowly,  and  a  pause  of  a  minute,  at  least, 
made  at  each  point  of  comparison.  For  good  work  it  is  suggested 
that  two  aneroids  and  a  barograph,  or  self-recording  aneroid,  be 
employed.  This  instrument  should,  if  possible,  be  tested  in  the 
vacuum  chamber  as  are  the  aneroids.  It  is  not  so  important, 
however,  to  do  this,  as  the  range  of  the  barograph  is  much  smaller 
than  of  the  aneroids,  and  the  risk  of  error  consequently  less. 
The  barograph  is  left  at  the  starting  or  datum  point,  and  shows 
every  variation  of  atmospheric  pressure  there.  This  is  better 
than  trusting  to  a  cook  or  camp  keeper,  who  may  be  unskilful  or 
negligent  in  reading  the  instrument  left  with  him.  The  two 
aneroids,  by  the  substantial  agreement  of  their  corrected  readings, 
will  give  asssurance  that  both  are  working  well,  while  a  marked 
difference  will  show  that  something  is  wrong,  and  lead  to  further 
investigation.  Each  reading  is  booked,  and  the  time  by  the 
watch  noted,  so  that  the  corresponding  barograph  reading  may 
be  ascertained.  On  leaving  and  on  returning  to  camp,  the 
aneroids  and  barograph  should  be  compared  together,  and  any 
small  inconsistency  noted  and  distributed  over  the  observations. 

Thermometer  readings  should  also  be  taken  at  the  camp  and 
at  the  aneroid  stations,  but  these  need  not  be  nearly  so  precise 
as  the  aneroid  readings.  If  expense  is  no  object,  a  thermograph, 
or  self-recording   thermometer,    may  be  kept   at   the   camp   or 
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starting  point,  as  well  as  a  barograph,  but  this  is  rarely  necessary. 
Every  opportunity  that  presents  itself  of  comparing  the  aneroid 
with  a  good  mercurial  barometer  should  be  taken  advantage  of 
as  a  check. 


Reddcino  thb  Observations  asd  Computinq  thi 

Many  formulae  and  tables  have  been  published  for  this  purpose, 
but  moat  of  them  are  needlessly  cumbrous.  There  is  no  need  of 
computing  decimals  of  a  foot  when  the  instrument  will  not 
indicate  anything  less  than  10  feet,  or  5  feet  at  the  very  closest, 
and  when  continual  atmospheric  variations  afiect  the  result  by 
several  feet  in  perhaps  a  few  niinutes  of  time.  The  sauie  may 
be  said  of  such  theoretical  refinements  as  correction  for  the 
variation  of  gravity  due  to  latitude  or  altitude.  ■" 


The  following  table,  founded 
recommended  for  use  in  Victor 


Table  I. 

those  of  Laplac 


lnl.'he.<  of 

Feet. 

D1B.«„C.. 

Jiichei  ol 
Mercury. 

Foet. 

DWereBoe. 

a3.5 

" 

Ill 

2+.S 

1406 

105 

6 
7 

HI 
321 

110 
110 

25.0 

1511 
11116 

105 
105 

8 

331 

no 

1 

1721 

104 

^ 

441 

IU9 

2 

1825 

103 

24.(J 

650 

1(.'9 

3 

i«a8 

103 

I 

659 

lOH 

4 

20S1 

103 

767 

lOS 

G 

2134 

102 

^ 

875 

107 

6 

2236 

102 

4. 

982 

107 

7 

2338 

101 

^ 

10M9 

107 

8 

2439 

101 

6 

1196 

105 

" 

2540 

101 

7 

1301 

106 

26.0 

2641 

lOU 
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Inches  of 
Mercjury. 

26.1 
2 
3 
4 
5 
6 
7 
8 
9 

27.0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

28.0 
1 
2 
3 
4 
5 


Feet. 
2741 

2841 

2941 

3040 

3139 

3237 

3335 

3433 

3530 

3627 

3724 

3820 

3916 

4011 

4106 

4201 

4296 

4390 

4484 

4677 

4670 

4763 

4856 

4948 

5040 


Difference. 

100 

100 
99 
99 
98 
98 
98 
97 
97 
97 
96 
96 
95 
95 
95 
95 
94 
94 
93 
93 
93 
93 
92 
92 
91 


Inches  of 
Mercury. 

28.6 

7 

8 

9 
29.0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
30.0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
31.0 


Feet 

Difference 

5131 

• 

91 

5222 

- 

91 

5313 

- 

91 

5404 

- 

90 

5494 

- 

90 

5584 

- 

90 

5674 

- 

89 

5763 

- 

89 

5852 

. 

89 

5941 

. 

88 

6029 

- 

88 

6117 

. 

88 

6205 

- 

88 

6293 

. 

87 

6380 

- 

87 

6467 

- 

87 

6554 

m 

86 

6640 

- 

86 

6726 

. 

86 

6812 

. 

85 

6897 

. 

85 

6982 

- 

85 

7067 

* 

85 

7152 

. 

84 

7236 

- 

By  taking  the  difference  of  the  figures  in  the  second  column  of 
the  preceding  Table,  opposite  the  two  readings  found  in  the  first 
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column,  the  difference  in  altitude  of  the  two  points  is  found. 
But  this  Table  is  correct  only  where  the  average  temperature  of 
the  air  is  32'  F.  For  any  higher  temperature  the  result  must  be 
increased  in  the  subjoined  ratio. 


Table  II. 

Temperature. 

MultipUer. 

Tempertlure. 

MaltipUer. 

32* 

1.00 

68*        - 

1.08 

87*         - 

1.01 

72* 

1.09 

41*        - 

1.02 

77*       - 

1.10 

46'' 

1.08 

81* 

1.11 

60*        - 

1.04 

86* 

1.12 

54*        - 

1.05 

90* 

1.13 

69* 

1.06 

95* 

1.14 

68* 

1.07 

100* 

1.15 

Example. 

Reading  at  lower  station   • 

28.61 

Instrumental  correction 

• 

.04 

28.65 
Corresponding  number  from  Table  I. 
Reading  at  upper  station  -         -         26.78 
Instrumental  correction     -         -  .06 


5131 +tV  ^1  =  5176 


26.84 


Corresponding  number  from  Table  I. 


3433  +  ^97  =  3472 


1704 


Difference 

Average  temperature  of  intermediate  air  60°  F. 
Multiplier  from  Table  II.       1.062.       1704  x  1.062  =  1809.6  feet. 


The  same  example  worked  out  from  Guyot's  Tables,  which  are 
much  more  voluminous  than  the  preceding,  gave  1810.3  as  the 
result,  or  about  8  inches  more.  It  is  not  too  much  to  state  that 
no  aneroid  in  existence  could  be  depended  upon  to  give  this 
height  by  a  single  pair  of  observations  within  several  feet  of  the 
truth.  Thus  this  discrepancy  is  seen  to  be  absolutely  unim- 
portant. 
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Easier  but  Rougher  Methods. 

Where  less  precision  is  needed  the  following  rule  may  be  used. 
Taking  the  average  temperature  of  the  air  as  50**  F.  in  ordinary 
winter,  and   77"*  F.  in  ordinary  summer  weather. 

For  each  x^^y  inch  allow 


•on 

1  31  to  30  inches 

>i 

30  „  29     „ 

» 

29  „  28     „ 

>> 

28  „  27     „ 

)> 

27  „  26     „ 

^ 

In  Winter. 

In  Summer, 

8.9  ft. 

-       9.4  ft. 

9.2  „ 

-       9.8  „ 

9.5  „ 

-     10.1  „ 

y.y  ,, 

-     10.4  „ 

10.2  „ 

-     10.8  „ 

In  spring  or  autumn  the  mean  of  the  summer  and  winter 
results  may  be  taken. 

To  put  it  another  way  a  difference  of  readings  of  30  to  29 
inches  represents  1000  feet  at  a  temperature  of  88°  Fahrenheit, 
950  feet  at  62",  and  900  feet  at  40° ;  29  to  28  inches  represents 
1000  feet  at  75°,  950  feet  at  50°,  and  900  feet  at  25° ;  28  to  27 
inches  represents  1000  feet  at  54°,  and  950  feet  at  32°. 

A  still  quicker  and  easier  way  is  to  allow  10  feet  for  each  y^ 
inch  of  mercury  in  summer,  and  9^  feet  in  winter  for  all  heights 
up  to  3000  feet  above  sea.  This  will  usually  give  results  within 
about  3  or  4  per  cent,  of  the  truth. 

Examples  op  Successful  Work. 

1.  In  a  building,  an  aneroid  was  carried  upstairs  and  read  at 
several  known  levels.  It  was  then  carried  down  and  read  a 
second  time  at  each  level.  From  the  mean  readings  the  heights 
were  computed  as  below  : — 

By  aneroid      -         -         -         -     6.7     -     19.2     -     35.5     -     69 
By  actual  measurement   -         -     8.8     -     23.8     -     37.5     -     66,6 

2.  Four  readings  were  taken,  at  intervals  of  several  hours,  at  a 
point  on  the  Geelong  Waterworks,  the  level  of  which  was 
accurately  known,  and  compared  with  simultaneous  readings  at 
the  Melbourne  Observatory,  40  miles  distant.  The  true  differ- 
ence of  level  was  760  feet,  and  the  aneroid  results  varied  from 
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752  to  756  feet.     The  intervening  country  was  comparatively 
level  and  open. 

3.  A  barograph  was  left  at  Croydon  Railway  Station.  Three 
aneroids  were  taken  to  the '  top  of  Mount  Dandenong,  six  miles 
distant,  and  nearly  1700  feet  higher.  Each  aneroid  was  read 
nine  times,  beginning  at  10.30  a.m.,  and  ending  at  4  p.m.,  and 
the  height  of  the  mountain  computed,  taking  Croydon  as  the 
datum  point.  The  three  aneroids  gave  2064,  2057,  and  2046 
feet  respectively,  above  sea  level,  while,  the  trigonometrical 
survey  height  on  the  large  Government  map  of  Victoria  is  2060. 

4.  A  barograph  was  left  at  Moe  Railway  Station.  Three 
aneroids  were  taken  to  a  point  on  Mount  Baw  Baw,  25  miles  to 
the  north,  and  about  5000  feet  above  Moe,  and  read  once  only, 
as  the  parl^  had  to  return  immediately.  The  results  on  being 
worked  out  gave  5235,  5301,  and  5258  feet  above  sea  respectively, 
for  the  three  instruments.  On  a  subsequent  occasion  a  party 
camped  for  several  days  at  the  same  place  and  made  hourly 
readings  of  two  good  mercurial  barometers,  the  results  of 
which  gave  5200. 

5.  The  instrument  mentioned  in  example  2  was  taken  by 
railway  from  Sydney  to  Brisbane,  720  miles,  over  country  rising 
at  one  point  4500  feet  above  sea,  and  agreed  throughout  with  the 
railway  levels  within  3  per  cent.  It  was  also  taken  by  railway 
from  Durban  to  Capetown,  in  South  Africa,  via  Pretoria,  a 
distance  of  fully  1500  miles,  the  country  rising  in  parts  to  over 
5000  feet  above  sea,  and  give  the  heights  of  the  railway  stations 
within  5  per  cent,  of  the  truth.  These  results  should  answer 
doubts  that  have  been  expressed  as  to  the  utility  of  aneroid 
levelling  in  extensive  explorations. 

General   Recommkndations. 

Properly  tested  aneroids,  used  with  judgment  and  suitable 
precautions,  are  capable  of  doing  very  useful  work,  but  too  much 
must  not  be  expected  from  them.  They  should  be  used  in 
conjunction  with  a  barograph  placed  preferably  at  a  railway 
station  or  other  point,  the  level  of  which  is  accurately  known. 
From  such  a  point  as  a  centre,  it  is  possible  to  do  fairly  good 
work  for  a  radius  of  say  20  miles  in  open  country,  and  10  miles 


Field  Practice  with  Aneroid  Barometer,         3(53 

in  rangy  country.  If  it  is  necessary  to  go  further  than  this  from 
known  levels,  new  datum  points  should  be  established,  and  con- 
nected by  a  seiies  of  repeated  observations  with  the  railway 
station  or  other  known  point.  Aneroid  work  should  not  be 
attempted  in  stormy  weather,  or  when  atmospheric  conditions 
are  specially  unsettled,  nor  in  extremely  hot  or  extremely  cold 
weather. 

Should  the  expense  not  be  too  great,  it  would  be  well  to  have 
two  barographs  placed  at  two  points  in  the  district  surveyed,  as 
far  apart  in  distance  and  at  as  great  a  difference  of  elevation  as 
is  conveniently  attainable,  and  take  the  mean  of  the  two  as 
giving  the  true  variation  of  pressure.  There  should  in  many  cases 
be  no  insuperable  difficulty  in  doing  this,  as  a  decent  barograph 
may  be  purchased  for  £5,  and  it  will  need  attention  but  once  a 
week.  If  any  meteorological  station  exista  within  say  50  miles 
of  the  >vork  in  open,  or  25  miles  in  rangy  country,  the  readings 
obtained  there  should  be  used  as  far  as  possible  as  a  check  on  the 
barograph.  If  no  such  station  be  available,  it  will  conduce  to 
accuracy  to  have  a  mercurial  barometer  or  boiling-point  hypso- 
raetrical  apparatus  at  the  barograph  station,  and  check  both 
barograph  and  aneroid  by  its  means  as  often  as  convenient.  A 
comparison  every  week  is  suggested  as  a  minimum.  The  mer- 
curial barometer  or  boiling-point  apparatus  might  be  occasionally 
taken  out  in  the  field  as  a  check  on  the  aneroids  there.  This, 
however,  would  probably  only  be  done  for  specially  important 
points,  such  as  new  barograph  stations,  as  it  would  involve 
considerable  extra  labour.  Narrow  and  deep  valleys  are  bad  as 
barograpli  stations,  as  in  them  the  pressure  varies  with  the 
temperature  in  such  a  way  as  to  make  the  station  appear  too 
high  in  the  day  time  and  too  low  at  night.  The  barograph  will 
read  correctly  only  at  say  9  a.m.  and  2  p.m. 

Ranges  of  mountains  act  as  atmospheric  dams,  causing  the 
pressure  at  the  same  level  on  the  two  sides  to  vary  by  amounts 
corresponding  to  50  or  even  100  feet  difference  of  altitude. 
Hence,  on  passing  such  a  range,  new  datum  points  of  known 
level  should  be  sought. 

In  reducing  aneroid  observations  taken  on  a  long  journey  or 
exploration,  the  simultaneous  readings  at  stations  of  known  level 
should  be  taken  into  account.     For  example,  in  reducing  obser- 
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vatioDs  taken  during  a  journey  across  Australia,  the  isobaric 
charts  published  by  the  Observatory  would  give  the  probable 
s<ea-level  reading  at  each  point,  from  vrhich  and  the  actual  reading 
the  height  is  determined.  Work  of  this  sort^  however,  though 
by  no  means  without  value,  cannot  possibly  approach  in  precision 
that  done  under  more  favourable  conditions. 

In  compiling  the  above  notes,  use  has  been  made  of  Bulletin 
No.  8  of  the  Department  of  Mines  of  Victoria,  by  Professor 
Gregory,  F.R.S.,  and  valuable  hints  have  been  received  from 
Mr.  T.  W.  Fowler,  M»C.E.,  Lecturer  on  Surveying,  Melbourne 
University.     To  these  gentlemen  thanks  are  accordingly  given. 

Note. — Whymper  and  others  have  called  attention  to  the 
mechanical  hysteresis,  or  fatigue  of  the  aneroid  spring,  as  a 
source  of  serious  error,  and  a  special  instrument  has  been  devised 
to  obviate  it.  This  trouble,  which  was  serious  at  high  altitudes 
in  the  Andes,  does  not  appear  to  be  of  practical  importance  on 
the  very  moderate  elevations  found  in  Australia. 

An  aneroid  with  optical  instead  of  mechanical  magnification 
has  been  brought  out  by  Goldschmidt,  to  eliminate  friction  errors, 
but,  so  far,  does  not  appear  to  have  gained  much  favour. 
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The  Council  of  the  Royal  Society  herewith  presents  to  the 
Members  of  the  Society  the  Annual  Report  and  Statement  of 
Receipts  and  Expenditure  for  the  year  1902. 

The  following  Meetings  were  held  : — 

March  13. — Paper  read:  "The  Theory  of  Temporary  Stars," 
by  E.  F.  J.  Love,  M.A.,  F.R.A.S. 

April  4. — Papers  read:  1.  "On  the  Occurrence  of  Glacial 
Beds  at  Wynward,  near  Table  Cape,  Tasmania,"  by  A.  E. 
Kitson,  F.G.S.  2.  "Further  Descriptions  of  the  Tertiary 
Polyzoa  of  Victoria,  Part  VIIL,"  by  C.  M.  Maplestone. 

May  8. — Paper  read:  "Six  Months'  Daily  Examination  of 
Melbourne  Tap  Water,"  by  Thomas  Cherry,  M.D.,  M.S. 

June  12. — Papers  read:  1.  "Notes  on  Some  Recent  Marine 
Deposits  in  the  Neighbourhood  of  Williamstown,"  by  F.  E. 
Grant  and  E.  O.  Thiele.  2.  "Description  of  Some  New 
Victorian  Fresh-water  Amphipoda,  No.  2,"  by  O.  A.  Sayce. 
3.  "  Further  Notes  on  the  River  Yarra  Improvement  Sections, 
at  the  Botanical  Gardens,  Melbourne,"  by  A.  E.  Kitson,  F.G.S. 
Exhibits:  1.  Mr.  Arthur  Everett  showed  and  described  the 
New  Geological  Map  of  Victoria.  2.  Rev.  A.  W.  Cresswell, 
M. A.,  exhibited  and  discussed  the  use  of  the  Gastroliths  of 
Astacopsis,  3.  Mr.  H.  Bulleu  showed  some  Gem-sand  under  the 
microscope. 

July  10. — Papers  read:  1.  " Some  .  Little-known  Victorian 
Decapod  Crustacea,  with  Descriptions  of  New  Species,  No.  2," 
by  S.  W.  Fulton  and  F.  E.  Grant.  2.  Description  of  Some  New 
Lizards  from  Western  Australia,"  V)y  A.  H.  S.  Lucas,  M.A., 
B.Sc,  and  C.  Frost,  F.LS.  3.  "New  or  Little-known  Fossils 
from  the  Tertiaries  of  Victoria,"  by  T.  S.  Hall,  M.A.  Exhibits: 
1.  By  Mr.  Fulton,  Crustacea,  in  illustration  of  his  paper.  2.  By 
Mr.  Hall,  Fossils  described  in  his  paper. 
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August  14. — Demonstra/ion ;  Mr.  Wilfrid  N.  Kernot,  B.C.E., 
allowed  some  of  the  remarkable  results  recently  obtained  by 
M.  Tesla. 

September  9. — Papers  read:  1.  "A  Possible  New  Chemical 
Element,"  by  E.  F.  J.  Lovb.  M.A.  2.  "Contributions  to  the 
Pnlfteontology  of  the  Older  Tertinry  of  Victoria  ;  LuiinjllilininchB, 
Part  ITL,"  by  G.  E.  Pbitchakd.  3.  "New  or  Little-known 
Victorian  Foaails  in  the  National  Museum,  Melljourne ;  Part  I. 
— Some  PHlaeoBoic  Species,"  by  Fbedehick  Chapman,  A.L.S.,  ic. 

4.  "The  Age  of  the  Metamorphic  Rocks  of  North-Eaat«rn 
Victoria,"  by  Professor  J.  W.  Grkqohy,  D.Sc,  F.R.S. 

OaUi\i&r  ^.  — Papers  read:  1.  "  Description  of  Two  New  Austra- 
lian LiKArds,  Varanus  spenceri  and  Diplodactylus  bilineatus,"  by 
A.  H.  8,  LncAS,  M.A.,  B.Sc,  and  C,  Frost,  F.L.S.  2.  "Oh 
some  Rocks  from  the  Fairway  of  Port  Phillip  Heads,"  by  F.  E. 
Grant  and  E.  0.  Thielb.  3.  "Coorongite,  a  Soutli  Australian 
Elaterite,"  by  Alex.  C.  Cumminq.  4:.  "Catalogue  of  the  Marine 
Shells  of  Victoria,"  by  G,   B.  Pbitchakd  and  J.   H.   Gatliff. 

5.  "  A  New  Ammonite  from  the  Cretaceous  Rocks  of  Queens- 
laud,"  by  Professor  J.  W,  OKKr.oiiv,  D,So,,  F.R.S.,  and  F.  Voss 
Shith.  Demonstration:  Messrs.  J.  Paitebbon  and  Robt.  W. 
Harvib  showed  and  explained  a  process  of  Natural  Colour 
Photography  and  Ives  Method  of  Lantern  Projection.     Exhibits  : 

1.  TruEtees  of  the  National  Museum,  Varanus  spenceri  and 
Diplodactylus  bilineatus,  2.  Professor  J.  W.  Grbqobt,  the  New 
Ammonite  described.  3.  Mr.  A.  C.  Cuhuino,  specineiia  of  the 
Mineral  (Coorongite)  dealt  with  in  his  paper. 

November  13. — Paper:  "  The  Heathuotian — a  Pre-Ordovician 
Series — and  its  Distribution  in  Victoria,"  by  Professor  J.  W. 
Gregobv,  D.Sc,  F.R.S.  Exhibits;  Mr.  E.  J.  Dunn  showed  two 
fragments  of  calvaria  from  a  Maori  burial  place,  and  drew 
attention  to  what  he  considered  evidence  of  low  organisation. 

December  11. — Papers  read:  1,  "The  Ores  and  Associated 
Rocks  of  the  Mitta  Mitta  Valley,"  by  H.  C.  Jenkins,  ARS.M. 

2.  "The  Pbyllopoda  of  Australia,  including  descriptions  of  some 
new  Qenera  and  Species,"  by  0.  A.  Sayce.  Exhibits:  1.  By 
Mr.  Jenkins,  Rocks  and  Rock-slices  illustrating  his  paper. 
2.    By  Mr.  Sayce,  Australian  Fhyllopoda. 
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The  interior  of  the  Society's  Hall  has  been  throughly  renovated 
during  the  year.  Our  numbers  have  been  increased  by  the 
election  of  three  members,  six  associates,  and  one  country 
member,  while  one  member  has  resigned  and  another  has  become 
an  associate.  We  have  also  to  record  the  loss  by  death  of 
Mr.  C  R.  Blackett,  for  many  years  Honorary  Treasurer  of  the 
Society,  Major-General  Sir  Andrew  Clarke,  K.C.M.G.,  an 
Honorary  Member  and  one  of  tha  founders  and  Past  Presidents 
of  the  Society,  and  Sir  Frederick  Sargood,  K.C.M.G.,  who  was  a 
member  for  many  years. 

The  following  publications  were  issued  during  the  year: 
"  Proceedings,"  Vol.  XIV.,  Pt.  2,  and  Vol.  XV.,  Pts.  1  and  2. 

The  Library  continues  to  grow  at  a  rapid  rate,  and  1318 
additions  have  been  received.  A  large  number  of  Societies  have 
been  added  to  our  exchange  list,  the  most  important  being  the 
British  Museum  (Nat.  Hist.)  and  the  Zoological  Society  of 
London.  Funds  are  still  urgently  needed  for  additional  shelving 
and  for  binding. 
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Allorisma  curvatum,  326. 

cf.  maxima,  325. 
Anapa  tasmanica,  112. 
Anapella  cuneata,  112. 
Anatina  creccina,  105. 

tasmanica,  105. 
Anderson's  Inlet,  geology,  154. 
Aneroid  barometer,  354. 
Anomocentris  crystallota,  268. 

trissodesma,  268. 
Araucaria  daintreei,  320. 
Araucarioxylon,  318. 
Archaeocalamites   scrobiculatus^ 

315. 
Arcopagia  decussata,  117. 
Artemis,  see  Dosinia. 
Astarte  cliftoni,  330. 
Asthena  anthodes,  243. 

euphylla,  243. 

euthecta,  243. 

glaucosa,  241. 

oceanias,  242. 

pulchraria,  242. 

scoliota,  243. 

thalassias,  242. 

urarcha,  242. 

xylocyma,  243. 

Ballarat,  faulting  at,  343. 
Bamea  australasiae,  98. 

obturamentum,  99. 
Barometer,  354. 
Barwon,  geology,  292. 
Bethanga,  rocks,  1. 
Bulimina  gregorii,  187. 

Callista  victoriae,  130. 
Calobates  australis,  98. 
Camptogramma  bichromata,  281. 
Oapularia  canariensis,  208. 
Cardium  cygnorum,  135. 

pallidum,  137. 

pulchellum,  136. 

radiatum,  137. 

striatulum,  136. 

tenuicostatum,  136. 
Cellepora  stellata,  142. 


Chamaalbida,  137. 
Chamostrea  albida,  137. 
Chione  australis,  125. 

cardioides,  125. 

disjecta,  122. 

fumigata,  123. 

gaUinula,  123. 

jacksoni,  130. 

laevigata,  123. 

lagopus,  124. 

lamellata,  122. 

peronii,  127. 

placida.  128. 

roborata,  128. 

scalarina,  127. 

striatissima,  126. 

strigosa,  126. 

undulosa,  128. 

spp.,  94. 
Chloroclystis  ahlechra,  234. 

approximata,  230. 

catastreptes,  229. 

cissocoma,  232. 

filata,  230. 

gonial,  234. 

guttifera,  233. 

insigillata,  230. 

laticostata,  230. 

metallospora,  231. 

miniochroa,  232. 

nigrilineata,  234. 

testulata,  229. 
Chonetes  rohusta,  76. 
Choristodon  divaricatum,  122. 

lapicidum,  121. 
Circe  pythinoides,  131. 
Clavagella  australis,  96. 
Cleidothaerus  chamoides,  137. 
Cleptocosmia  mutabilis,  280. 
Cbiltem,  sandstones,  285. 
Chonetes  creswelli,  77. 
Cidaria  assimilata,  281. 

metaxanthata,  281. 
Cochlodesma  angasi,  105. 
Coleolus  (?)aciculum,  339. 
CoUix  multifilata,  281. 
Conglomerates,  48. 
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Conularia  omatUsima,  341. 

aowerbii,  840. 
Corbula  cuneata,  101. 

Bcaphoides,  101. 

tunicata,  101. 
Coremia  extraneata,  280. 

opertaria,  280. 

ordinaria,  281. 
Craniella  laia,  68.    . 
Cristellaria  costata,  var.   com- 

presMi,  194. 

costata,  var.  seminuda,  195. 

daintreei,  194. 

decipiens,  193. 

c/.  luuata,  195. 

prominula,  193. 

rotulata,  192. 

subalata,  193. 
Ctenostreon  pectiniformis,  329. 
Cncullaea  semisttiata,  327. 
Cythere  corrosa,  var.  grossipunctata^ 

200. 

drapacea,  var.  fortior,  199. 

lobuldtar  199. 
Cytherea  innocens^  130. 

lamarckii,  131. 

rutila^  131. 

see  Meretrix. 
Cytheropteron  atLstraliense,  203. 

Dasjnris  caesia,  278. 

decisaria,  278. 

euclidiata,  279. 

hedylepta,  279. 

tridenta,  282. 
Dasysterna  tristis,  277. 
Derbya  cf.  senilis,  323. 
Dimorjphocella  pyriformis,  140. 
Diploctena  argocyma,  269 

nephodes,  270. 
Discorbina  rosacea,  198. 
Donax  cardioides,  119. 

deltoides,  IIS. 

epidermia,  118. 
Dosinia  circinaria,  133. 

coerulea  133. 

crocea,  133. 

cydippe,  133. 

variegata,  133. 

Epirrhoe  bertha,  282. 

maerens,  282. 
Eubolia  indicataria,  281. 

partitaria,  281. 
Euchoeca  atrostrigata,  210. 

rubropunctata,  210. 
Eucymatoge  callizona,  250. 


gosha,  242. 
leuGophanes,  249. 
mortuata,  249. 
peplodes,  247. 
seotodes,  248. 

Faults,  343. 
Felspar  analyses,  7. 
Fenestella  australis,  62. 

nargaritifera,  61. 
Flabellina  dilatata,  196. 
Foraminifera,  185. 
Fossils,  mesozoic,  806. 

palaeozoic,  306,  836. 

Silurian,  60. 

Gari  zonalis,  113. 
Gastrochaena  tasmanica,  97. 
Geraldton  fossils,  185. 
Glaciation,p6rmo-carboniferou8, 57, 

148. 

Silurian,  48. 
Glenrowan,  glacial  beds,  148. 
Glossopteris  ampla,  317. 

browniana,  316. 

parallela,  817. 
Gold  in  sandstone,  285. 
Goniatites  micromphalus,  826. 
Greta,  glacial  beds,  148. 
Gynmoscelis  acidna,  227. 

coquina,  225. 

delocyma,  226. 

erymna,  225. 

lophopus,  224. 

minima,  227. 

Haplophragmium    neocomianuni, 

186. 
Heterochasta  conglobata,  250. 

lasioplaca,  251. 
Hiatula  see  Soletellina. 
Homera  airensis^  146. 
Humphrey ia  strangei,  97. 
Hydriomena  actinipha,  253. 

aojlaoides,  257. 

anthraciata,  255. 

arachnitis,  264. 

callima,  257. 

cataphaea,  256. 

chrysocyma,  260. 

conifasciata,  254. 

crocotat  261. 

cryeropa,  262. 

decreta,  262. 

doliopis,  258. 

excentrata,  256. 

gypsomela,  253. 
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heteroleuca,  258. 
imperviata,  258. 
insulsata,  261. 
interruptata,  253. 
lamprotis,  256. 
languescens,  258. 
leucozona,  261. 
loxocyma,  265. 
lucidulata,  254. 
mecynata,  260. 
microcjmaa,  266. 
orthropis,  259. 
oxygoua,  260. 
percrassata,  255. 
peromata,  260. 
phaedra,  252. 
plagiocausta,  263. 
plesia,  265. 
polycarpa,  260. 
polyxantba,  261. 
psarodes,  253. 
rhynchota,  253. 
severata,  261. 
squamulata,  264. 
stereozona,  260. 
strumosata,  255. 
suboi  hraria,  255. 
subrectaria,  255. 
syinphona,  256. 
synchora,  257. 
trissophricay  259. 
trygodes,  261. 
uncinata,  267. 
vacuaria,  256. 
Hyolithes  novellus,  339. 
spryi,  340. 

Inverleigh,  geolo^,  292. 

Jurassic  fossils,  185. 

Larentia  intenebrata,  281. 
Lepidodendron  austiale,  309. 
Lepidoptera,  218. 
Lingula  latior,  65. 

spryi,  64. 
Loripes  assimilis,  139. 

crassilirata,  139. 

icterica,  139. 
Loxoconcha  elongata,  200. 

jurassica,  201. 
Lucina  ambigua,  134. 

brazieri,  138. 

huttoniana,  139. 

minima,  138. 

paupera,  139. 

perobliqua,  139. 


tatpi,  138. 
Liinulites  angulopora,  208. 

biformis,  207. 

canalicoilata,  207. 

giiineensis,  208. 

magna,  208. 

parvicella,  207. 

patelliformis,  215. 

repandus,  216. 

rutella,  207. 
Lutraria  rhynchaena,  109. 

Macoma  mariae,  118. 
Mactra  cretacea,  108. 

depressa,  108. 

jacksonensis,  107. 

ovalina,  107. 

polita,  107. 

pura,  105. 

pusilla,  107. 

rufescens,  106. 
Marginiila  compressa,  188. 

solida,  189. 
Megatheca  dentosa,  281. 
Melanippe  icterata,  280. 

teliferata,  281. 
Melitulias  discophora,  268. 

glandnlata,  26*^. 

graphicata,  267. 
Meretrix  disrupta,  129. 

kingii,  130. 

paucilamellata,  130. 

planatella,  129. 
Meroe,  see  Sunetta. 
Mesodesma  cuneata,  112. 

elongata,  110. 

erynacea,  110. 

glabrella.  111. 

nitida.  111. 

obtusa.  111. 

praecisa.  111. 

smitbi,  112. 

triquetra,  112. 
Mesoptila  anthracias,  282. 

compsodes,  235. 
Miorodes  arcuata,  282. 

diplodonta,  239. 

melanocausta,  238. 

squamulata,  238. 

typhopa,  238. 

villosata,  238. 
Mitchell  River,  geology,  12. 
Mitta  Mitta,  rocks,  1. 
Mollusca,  recent,  92. 
Mnesiloba  eupitheciata,  237. 
Modiola  victoriae,  93. 
Myochama  anomioides,  103. 


